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EXECUTIVE SUMMARY

This report is an addendum to the feasibility study (FS) report for the Installation Restoration
Program (IRP) Site 8 (Defense Reutilization and Marketing Office [DRMOQ] Storage Yard) located at
the former Marine Corps Air Station (MCAS) El Toro, California. The original kS for Site 8
(performed in 1997) evaluated potential remedial alternatives to address non-radioactive constituents
of potential concern (COPCs) at Units 1, 2, 3, 4, and 5 of the site (BNT 1997a). This S addendum
ptesents the results of detailed analysis of alternatives for remediation of radioactive COPC (radium-
226 [Ra-226]) at Units 1 and 4 of IRP Site 8. The results of this analysis will be used as the basis for
selection of appropriate remedy for Ra-226 contaminated soil.

This report was prepared for the Base Realignment and Closure, Program Management Office West
and Southwest Division, Naval Facilities Engineering Command (abbreviated as NAVEFAC EFD
Southwest or NFECSW SDIEGO; formerly abbreviated as SWDIV) as authorized by the U S. Navy,
Pacific Division, Naval Facilities Engineering Command (NAVFAC Pacific) under contract task
order (CTO) no. 0068 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Il
program, contract number N62742-94-D-0048. It complies with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments
and Reauthorization Act of 1986, and the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) in Title 40 of the Code of Federal Regulations (CFR)Pait 300 40 CFR
Part 300).

ES.1 FS ADDENDUM APPROACH

The primary purpose of this FS Addendum is to ensure the development and evaluation of
appropriate remedial alternatives so that relevant information concerning the remedial action options
is available for selection of an appropriate remedy for Ra-226 contaminated soil Following general
steps were followed to achieve this purpose:

1. Development of conceptual site model (CSM) that summarizes site background, natute of the
release, environmental media impacted, fate and transport of constituent of potential concern
(COPC) (i e., Ra-226) in the environment, potential receptors and exposure pathways, and risk
assessment.

2. Development of remedial action objectives (RAQs) for Ra-226 contaminated soil.

3. Development of general response actions (GRAs) (e g. containment, excavation and treatment)
that may be taken to satisfy the RAOs

4. Delineation of target remediation zones to which GRAs might be applied

5. Tdentification and evaluation of technologies and process options applicable to each GRA on the
basis of their effectiveness to achieve the RAOs, technical and administrative implementability,
and cost.

6. Assembling the selected representative technologies and process options corresponding to
different GRAs to develop tange of remedial alternatives from those involving complete removal
of Ra-226 contaminated soil posing unacceptable risk to human health to those involving little or
no treatment but providing protection to human health by minimizing unacceptable exposure to
Ra-226.

7. Performing detailed analysis of remedial alternatives based on the following nine evaluation,
criteria identified in the NCP (40 C.F R. § 300.430 [e]{9][iii]}):

o Overall protection of human health and the environment

e Compliance with applicable or relevant and appropriate requiremnents (ARARs)

i
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e Long-term effectiveness and permanence

¢ Reduction of toxicity, mobility, or volume through treatment
¢ Short-term effectiveness

¢ Implementability

o Cost

e State acceptance

e« Community acceptance

8. Performing comparative analysis of alternatives for each of the nine NCP evaluation criteria to
identify the relative advantages and disadvantages of each alternative.

A summary of the results of the above-mentioned steps is presented in the following sections.

ES.2 CONCEPTUAL SITE MODEL

ES.2.1 Site Background

MCAS El Toro is situated in south-cential Orange County, California, approximately 8 miles
southeast of Santa Ana and 12 miles northeast of Laguna Beach. Site 8 is located in the southwest
quadrant of former MCAS El Toro. Site 8 was formerly a DRMO storage area for containerized
liquids, and scrap and salvage materials from former MCAS El Toro and former MCAS Tustin. The
scrap materials included mechanical and electrical components and various types of liquids.

Site 8 comprises two distinct but adjacent areas bisected by R Street: an old salvage yard and a main
storage yard. These two areas are subdivided into the following five separate units:

s Unit 1, East Storage Yard

o Unit 2, West Storage Yard

o Unit 3, Refuse Pile Area (the location of a former refuse pile within the West Storage Yard)
e Unit 4, PCB Spill Area (located within the east storage yard)

¢ Unit 5, Old Salvage Yard

Units 1 and 4 are located in the eastern portion of the main storage yard and constitute an area
approximately 265 feet by 230 fect (61,000 square feet). Approximately, 90 percent of this area
(54,900 square feet) consists of gravel and baze soil, and the remaining 10 percent (6,100 square feet)
consists of an asphalt-paved surface.

ES.2.2 Nature and Extent of Ra-226 Contamination

Ra-226 is the radionuclide of potential concetn at Units 1 and 4 of Site 8. The exact source and
mechanism of release of Ra-226 at Site 8 are not known However, the Historical Radiological
Assessment (TTRA) and information on historical Station operations indicate that potential sources of
Ra-226 include Ra-226 painted parts, gauges, dials and markers. Since the potential sources of Ra-
226 are from storage of Ra-226 painted parts, gauges, dials, and markers, release of Ra-226 is likely
to be restricted to the shallow soil (less than 18 inches below ground surface [bgs] approximately).
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On-site radiclogical scan surveys and soil sampling were conducted at Units 1 and 4 of Site 8 in Tune
through November 2001 to assess the distribution of Ra-226 in the shallow soil A site-specific
release level, also known as the derived concentration guideline Ievel (DCGL) (in accordance with
the Multi-Agency Radiation Survey and Site Investigation Manual [MARSSIM] [EPA 2000]) of 1
pico-Curie per gram (pCi/g) above background was established for Site 8, The background soil
concentration for former MCAS El Toro was estimated to be 1.05 pCi/g. Using a DCGL of 1 pCi/g
above background, the Ra-226 site-specific release limit for the Station was set at 2 .05 pCi/g.

The analysis of the scan survey data indicated that of the total of 89,356 high density scan survey
readings, 394 data points were observed to exceed the approximate scan survey DCGL. Of the 16
soil samples collected, 15 samples contained Ra-226 concentrations greater than 1 pCi/g above
background. The concentrations of Ra-226 in these samples ranged from 7.5 to 329 pCi/g, and
averaged 95 98 pCi/g.

ES.2.3 Ra-226 Fate and Transport

Radium is readily adsorbed by the soil and is usually not a mobile constituent in the environment.
This behavior coupled with low mean annual rainfall (122 inches per year) and low average
infiltration (less than 5 inches per year) at Site 8, suggests that there is a limited potential for
mobilization of Ra-226 by surface water runoff and soil infilzation. However, risk exists for
mobilization of Ra-226 in the soil at Site 8 by wind erosion and fugitive dust, since Units 1 and 4 of
Site 8 consist of gravel and bare soil.

ES.2.4 Summary of Risks due to Ra-226

Screening level 1isk and dose assessments were conducted to quantify human health effects
associated with exposure to Ra-226 at Units 1 and 4 of Site 8. The 1isk screening consisted of
calculation of incremental risk to a residential receptor due to exposure to average concentration of
Ra-226 above background, using the Environmental Protection Agency’s (EPA’s) PRG Calculator
for radionuclides. The dose assessment was conducted by calculating the total effective dose
equivalent (IEDE) for a residential receptor based on the average Ra-226 concentration above
background in the soil samples, using the U.S. Nuclear Regulatory Commission (NRC) dose
assessment software, Decommissioning and Decontamination (DandD) Version 2.1.0,

For soil with an incremental Ra-226 concentration of 94.93 pCi/g (95.98 pCi/g minus 1.05 pCi/g),
the DandD software yielded a TEDE of 3,800 millirems per year (mrem/y} using default exposure
pathways and parameters for a residential scenario. This TEDE exceeds the NRC dose criteria of 25
mrem/y for unrestricted reuse. Incremental risk above background corresponding to the soil Ra-226
concentrations of 94.93 pCi/g and residential scenarto was estimated to be approximately 7.7E-03,
which exceeds the NCP defined risk range of 10°° to 107,

ES.3 REMEDIAL ACTION OBJECTIVES

Based on the medium of concern, COPCs, potential exposure pathways, and potential ARARs, the
following RAOs were developed for remediation of Ra-226 at Units 1 and 4 of Site 8:

+ Reduce potential exposure to incremental concentrations (above naturally occurring
background levels) of Ra-226 such that residual carcinogenic risk (above background) is in
the NCP defined risk management range (10 to 10°%).

* Reduce potential exposure to incremental concentrations (above naturally occurring
background levels) of Ra-226 to achieve compliance with NRC standards for protection
against radiation, specified in 10 CF R. Sections 20.1402 and 20.1403, such that the total
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effective dose equivalent (TEDE) (above background) does not exceed 25 mrem/y and that
the residual radioactivity (due to Ra-226) has been reduced to levels that are ALARA.

Risk and dose modeling, and ALARA analysis were performed to develop a target cleanup goal and
derived concentration guideline level (DCGL) for Ra-226 that achieves the above RAOs. These
evaluations concluded that a target cleanup goal and DCGL for Ra-226 of 1 pCi/g above background
results in a risk within the acceptable NCP risk range of 10 to 10, a dose of less than 25 mrem/y,
and is ALARA.

ES.4 DEVELOPMENT OF REMEDIAL ALTERNATIVES

To satisfy the above-mentioned RAOs, the following aliernatives were identified:

s Alternative 1: No Action
e Alternative 2: Asphalt Cap Plus Institutional Controls and Access Restrictions

e Alternative 3: Excavation and Off-site Disposal

ES.4.1 Alternative 1: No Action

The inclusion of the no-action alternative is required under the NCP (40 CE R. § 300.430 [e][6]} to
act as a baseline condition for assessing other alternatives.

ES.4.2 Alternative 2: Asphailt Cap Plus Institutional Controls and Access Restrictions

Alternative 2 includes construction of an asphalt cap in the central and northeastern parts of Unit 1 to
reduce exposure to Ra-226 contaminated soil. The cap will prevent contact with the Ra-226
contaminated soil, provide shielding against gamma 1adiation and will also act as a barrier to confine
and 1educe emanation of radon. Institutional controls consisting of land-use restrictions will also be
implemented to ensure the integrity of the cap and limit exposure to future landowner(s) and/or
user(s).

ES.4.3 Alternative 3: Excavation and Off-site Disposal

Alternative 3 would include excavation of soil at Units 1 and 4 so that the residual Ra-226
concentrations do not exceed the release criteria established based on the RAOs. The excavated soil
will be disposed at a commercial facility licensed to receive Ra-226 contaminated soil. A target
cleanup goal and DCGL of 1 pCi/g above background has been established for Ra-226. This target
cleanup goal was established based on risk and dose modeling, and ALARA analysis. The risk and
dose evaluation indicated that a Ra-226 concentration of 1 pCi/g above background satisfies the
NRC dose criteria of 25 mrem/y and results in a risk within an acceptable NCP risk range of 10 to
10, for a residential (unrestricted release) scenario. Additionally, based on the cost-benefit analysis
this concentration of Ra-226 is ALARA.

The exposure pathway modeling using RESRAD Build computer code estimated that the site-
specific cleanup goal for Ra-226 of 1 pCi/g above background results in a radon decay product
concentration of 00002 WL for a habitable building, which is less than the limit (0.02 WL)
stipulated in 40 CFR. § 192.12(b)(1) The modeling also estimated the Ra-226 concentration of
1 pCi/g above background will result in gamma radiation level of 1.2 microroentgens per hout,
which is less than the limit (20 microroentgens per hour) stipulated in 40 CE.R. § 192.12(b)(2).

vi
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ES.5 RESULTS OF COMPARATIVE ANALYSIS OF ALTERNATIVES

A comparative analysis of temedial alternatives was performed to assess the 1elative performance of
each alternative with respect to nine NCP evaluation criteria. The results of this evaluation are
presented in Table ES-1 and are summarized in the following bullets:

Alternative | is not protective of human health since it does not reduce exposure or potential
migration of Ra-226 at Units 1 and 4 of Site 8 Alternative 2 is moderately protective of
human health since it prevents direct contact with contaminated soil as long as the cap
integrity is not compromised. Alternative 3 is considered fully protective of human health
since it involves removal of Ra-226 contaminated soil posing unacceptable risk to human
health.

Alternative 1 will not comply with any ARARs because no remedial action will be taken.
Both Alternatives 2 and 3 will comply with all the identified ARARs.

Alternative 1 will have very little long-term effectiveness because it includes no remedial
action. Alternative 2 will be moderately effective in the long term because it does not
represent a permanent solution and inadvertent exposure of on-site receptors to Ra-226
cannot be entirely eliminated. Alternative 3 offers high long-term effectiveness and is
considered a permanent solution since the contaminants in shallow soil are physically
removed from Units 1 and 4 of Site 8.

Alternative 1 provides no appreciable reduction in toxicity, mobility, or volume of Ra-226
because no remedial actions will be taken. Alternative 2 does not reduce toxicity or volume
beyond the slight long-term changes resulting from radioactive decay. However, capping
will reduce mobility of Ra-226 via wind or swiface water erosion. Under Alternative 3, the
contaminated soil will be physically removed from Units 1 and 4 of Site 8; therefore,
toxicity to on-site receptors and mobility of Ra-226 at the site will be substantially reduced

There is no short-term effectiveness associated with Alternative 1 since no remedial
activities are performed. Alternative 2 provides better short-term effectiveness compared to
Alternative 3. The cap construction activities associated with Alternative 2 will cause minor
disturbance of the contaminated soil compared to excavation and earth-moving activities
associated with Alternative 3. Therefore, Alternative 2 poses lesser risk of exposure to site-
wotkers and surrounding communities compared to Alternative 3.

There are no implementability issues associated with Alternative 1 since no action will be
taken. Both Alternative 2 and Alternative 3 include implementation of well-known
technologies that can be readily implemented using widely available commercial services,
materials, and equipment.

No cost is associated with Alternative 1. The estimated total present value of Alternative 2 is
$664,000. The estimated total present value of Alternative 3 is $1,702,000.

Vi
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Final Feasibility Study Addendum
February 2006 IRP Site 8 Infroduction

1. INTRODUCTION

This report is an addendum to the feasibility study (FS) report for the Installation Restoration
Program (IRP) Site 8 (Defense Reutilization and Marketing Otfice [DRMO] Storage Yard) located at
the former Marine Coirps Air Station (MCAS) El Toro, California. The oniginal FS for Site 8
(performed in 1997) evaluated potential remedial alternatives to address non-1adiocactive constituents
of potential concetn (COPCs) at Units 1, 2, 3, 4, and 5 of the site (BNI 1997a). This FS addendum
presents the results of detailed analysis of alternatives for remediation of radioactive COPC (radium-
226 [Ra-226]) at Units 1 and 4 of IRP Site 8. The results of this analysis will be used as the basis for
selection of appropriate remedy for Ra-226 contaminated soil.

The following guidance were extensively used for preparation of this FS Addendum:

e Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA,
Interim Final — United States (U.S) Environmental Protection Agency (EPA) Guidance
(EPA 540-G-89-004) (EPA 1988}

s Technology Screening Guide for Radioactively Contaminated Sites - EPA Guidance (EPA
402-R-96-017) (EPA 1996)

o Department of the Navy Installation Restoration Program Manual (Draft), 2001 Update
(DON 2001).

e Technical Report, Guidance for Optimizing Remedy Evaluation, Selection, and Design,
Draft Final — Naval Facilities Engineering Command (NAVFAC) Guidance (NAVFAC
2004)

e The National (il and Hazardous Substances Pollution Contingency Plan (NCP) (Title 40 of
the Code of Federal Regulations [CF R.] Section [§] 300.430 [40 CF R. § 300 430]).

This report was prepared for the Base Realignment and Closure, Program Management Office West
and Southwest Division, Naval Facilities Engineering Command (abbreviated as NAVFAC EFD
Southwest or NEECSW SDIEGO; formerly abbreviated as SWDIV) as authorized by the U S, Navy,
Pacific Division, Naval Facilities Engineering Command (NAVFAC EFD Pacific) under contract
task order (CTO) no. 0068 of the Comprehensive Long-Term Environmental Action Navy (CLEAN)
I program, contract number N62742-94-D-0048. It complies with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986, and the NCP in 40 C.F.R Part 300.

1.1 PURPOSE AND ORGANIZATION OF REPORT

The TS repoit for Site 8 was piepared in 1997 to develop and evaluate alternatives for the
polynuclear aromatic hydrocarbon (PAH)- and polychlorinated biphenyl (PCB)-contaminated soil at
Units 1, 2, 3, 4, and 5 of the site (BENI 1997a). However, subsequent to the preparation of the £S and
Draft Record of Decision (ROD) (DON 1999a), Ra-226 was identified at concentrations posing
unacceptable risk to human health at Units 1 and 4 of Site 8 The primary purpose of this FS
Addendum is to ensuré the development and evaluation of appropriate remedial alternatives so that
relevant information concerning the remedial action options is available for selection of an
appiopriate remedy for Ra-226 contaminated soil. This report has been organized into the following
sections to satisfy this purpose:

o Section I Introduction — This section presents the purpose of the FS Addendum, guidance
documents used for its preparation, and organization of the report.
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Section 2. Conceptual Site Model — This section presents a conceptual site model (CSM),
including site background, potential sources and mechanisms for release of Ra-226,
environmental media impacted, fate and transport of Ra-226 in the environment, potential
receptors and exposure pathways, and screening level 1isk and dose assessments.

Section 3+ Identification and Screening of Technologies — This section presents remedial
action objectives (RAOs) including identification of applicable o1 relevant and appropriate
requirements (ARARs), and identification and screening of potential technologies to satisfy
RAOs.

Section 4- Development of Alternatives — This section presents development of remedial
action alternatives by assembling potentially applicable technologies, and provides detailed
explanation of alternatives.

Section 5. Detailed Analysis of Alternatives — This section presents a detailed evaluation of
alternatives with respect to the nine evaluation critetia specified in the NCP (40 CE.R. §
300 430[e][9][iii]) to address statutory requirements and preferences of the CERCLA.
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2. CONCEPTUAL SITE MODEL

A thorough understanding of the site is required to develop and evaluate appropriate alternatives for
remediation of a site. This can be accomplished through development of an accurate CSM. The CSM
is an engineering management tool that summarizes site background, nature of the release,
environmental media impacted, fate and transport of COPCs in the environment, potential receptors
and exposure pathways, and risk assessment. Each of these individual elements of the CSM for Units
1 and 4 of Site § are described in the following sections.

2.1 SITE BACKGROUND

211 Site Description
2.1.1.1 MCAS EL TORO LOCATION AND BACKGROUND

MCAS El Toro is situated in south-central Orange County, California, approximately 8 miles
southeast of Santa Ana and 12 miles northeast of Laguna Beach (Figure 2-1). Former MCAS EI Toro
provided material and support for Marine Coips aviation activities until Station was closed in July
1999, as a part of the Base Closure and Realignment (BRAC) Act. At its maximum acreage, the base
comprised about 4,740 acres. In 1998, approximately 25 acres in the southeastern portion of the
Station were transferred to the California Department of Transportation. In 2001, approximately 901
acres in the northeast portion of the base were transferred to the Federal Aviation Administration. In
February 2005, approximately 3,700 acres were sold via public auction to a private developer. In
July 2005, with the close of escrow, approximately 2,798 acres were transferred by deed and 921
acres are being leased pending completion of environmental investigations and response actions. IRP
Site 8 Hes within the leased portion of the former Station. The remaining 74 acres of the former base
associated with IRP Site 1 are still under DON’s ownership.

2.1.1.2. HISTORICAL LAND USE AT FORMER MCAS EL TORO.

Historical land uses for former MCAS El Toro are described below for the following four quadrants,
as defined by the bisecting north-south and east-west runways.

o The northwestern quadrant consisted of former MCAS El Toro headquarters, administrative
services, family and bachelor housing, and community support services.

» The northeastern quadrant consisted of Marine Aircraft Group Activities (e g, training
maintenance, supply and storage, and airfield operations), family housing, community
suppoit services, and ordnance storage areas isolated by topographic relief and distance from
other developments.

e The southeastern quadrant consisted of administrative services, maintenance facilities,
ordnance storage, and golf coutse.

e The southwestern quadrant consisted of aircraft maintenance facilities, supply and storage
facilities, and limited administrative services.

Historically, land use around former MCAS El Toro has been largely agricultural Towever, land to
the south, southeast, and southwest has been developed over the past 10 to 15 years for commercial,
light-industrial, and residential uses. Cutrently, expanding commercial aréas adjoin the Station and
additional residential areas are located to the northwest and west. Adjacent land to the northeast and
northwest is used for agriculture.
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2.1.1.3 SiTE 8 LOCATION AND BACKGROUND

Site 8 is located in the southwest quadrant of former MCAS El Toro, and is bounded by South
Marine Way to the northeast, Q Street to the northwest, Building 360 to the southwest, and Building
800 to the southeast (Figure 2-1 and Figure 2-2). Site 8 was formerly a DRMO storage area for
containerized liquids, and sctap and salvage materials from former MCAS El Toro and former
MCAS Tustin. The scrap materials included mechanical and electrical components and various types
of liquids. :

Site 8 comprises two distinct but adjacent areas bisected by R Street: an old salvage yard and a main
storage yard. These two areas are subdivided into the following five separate units:

e Unit 1, East Storage Yard

e Unit 2, West Storage Yard

e Unit 3, Refuse Pile Area (the location of a former refuse pile within the West Storage Yard)
¢ Unit 4, PCB Spill Area (located within the east storage yard)

+ Unit 5, Old Salvage Yard (JEG 1993)

Units 1 and 4 are located in the eastern portion of the main storage yard and constitute an area
approximately 265 feet by 230 feet (61,000 square feet). Approximately, 90 percent of this area
(54,900 square feet) consists of gravel and bare soil, and the remaining 10 percent (6,100 square feet)
consists of an asphali-paved surface (see Figure 2-2).

2.1.1.4 SiTE 8 LAND USE

Following the closure of former MCAS El Toro, the DON finalized an Environmental Impact
Report/Environmental Impact Study in March 2002 to evaluate several alternatives for the reuse of
the Station. The DON is in the process of conveying portions of the former station through public
sale to private developers. As part of the sale and transfer process, the DON prepared an
Environmental Baseline Survey (Earth Tech 2003) documenting the environmental condition of the
property. In addition, a Finding of Suitability to Transfer (Earth Tech 2004a) and a Finding of
Suitability for Lease (Earth Tech 2004b) were prepared to document which portions of the Station
are available for transfer and lease, respectively. A conceptual reuse plan titled the “Great Park” has
been proposed; this plan calls for mixed reuse with residential, commercial and recreational/open
space uses. Based on this plan, IRP Site 8, located, within sale Parcel 3, is in an area proposed for
instifutional use.

2.1.2 Site History

Site 8 was used as a storage yard from the early years (late 1940s) of the Station operation. During
its operation as a storage arca for containerized liquids and scrap, liquids such as lubrication oil,
fuels, and solvents may have spilled or leaked, impacting the shallow soil at the site. Soil at the site
has also been impacted by the spillage of PCB-contaminated oil from scrap electrical components.
The Phase I remedial investigation (RI) teport documented that in 1984, approximately 5 gallons of
PCB-containing oil were spilled from a leaking electrical console in a small area at the east end of
the main storage yard (JEG 1993). PCB-contaminated soil in the spill area (approximately 1,500
square feet) was excavated to a depth of 1 foot below grade. A hazardous waste contractor
transported the excavated soil to an offsite disposal facility. No other spills have been documented at
the site.
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The Phase II RI report (BNI 1997a) documented that a refuse pile (Unit 3) was observed near the
center of the main storage yard on aerial photographs dating back to 1952 This refuse pile remained
visible in aerial photographs through 1990. The pile was removed and disposed of prior to initiation
of the Phase TRI in 1991. In December 1993, the top 2 feet of the soil beneath the refuse pile was
excavated and removed from Site 8 by a paving contractor.

2.1.2.1 HISTORY OF NON-RADIOLOGICAL EVALUATION

This section presents the investigation activities and documents prepared to address non-radioactive
contamination including volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), pesticides, PCBs, total petroleum hydrocarbons (TPH), total recoverable petroleum
hydrocarbons (TRPH), herbicides, and target analyte Iist (IAL) metals at Site 8. The investigations
conducted to identify the nature and extent of radiological contamination at Site 8 are presented in
Section2.12.2.

In 1992 and 1993, the remedial action evaluation process was started for Site 8 with a Phase I RI1
(TEG 1993). Subsequent to the Phase [ RT, a Phase I RT was conducted in 1995 and 1996 for Site 8
in conjunction with other operable unit (OU)-3A sites (Sites 11 and 12) (BNI 1997a). The Phase II
RI report for OU-3A sites (Sites 8, 11, and 12) provided an interpretation of the nature and extent of
non-radioactive contamination at Site 8 based on the review of data obtained from an acrial
photograph survey, and soil sampling and analysis conducted as a part of the Phase I and II RTs. The
site characterization information obtained from the Phase I and II RIs was used to complete a IS for
Site 8 in July 1997 (BNI 1997b). The FS identified and evaluated the alternatives that could be
potentially used to remediate non-radioactive COPCs (e.g., PCBs and PAHs) at the sitc. Based on the
results of the FS, a Proposed Plan (in conjunction with Sites 11 and 12) was released for public
comment for Site 8, Units 3 and 5 in May 1999 (DON 1999b). The Proposed Plan identified
Alternative 3, excavation, with recycling of the excavated soil as cover material at the on-Station
Sites 2 and 17 landfills, as the preferred alternative for the portions of the site contaminated with
non-radioactive chemicals. Off-Station disposal of contaminated soil was also presented as a disposal
option in the Proposed Plan. It was determined that Units 1, 2, and 4 of Site 8 do not require remedial
action.

Following issnance of the Proposed Plan, a Draft ROD was prepared for Sites 8 in combination with
other OU-3A sites (Site 11 and 12) at MCAS El Toro (DON 1999a). This Draft ROD selected no
further action (NFA) for Site 8, Units 1, 2, and 4 and further action for Site 8, Units 3 and 5.

The selected remedy for Site 8, Units 3 and 5—noted as Alternative 3 in the Draft ROD—consisted
of excavation of non-radicactively contaminated soil with recycling of excavated soil as cover
material at the on-Station Site 2 or 17 landfills. The remedy included confirmation sampling after
excavation to ensure that the contaminated soil exceeding the residential risk-based concentrations
(RBCs) for the non-radioactive contaminants of concern (COCs) (e.g., PCBs and PATls) at each area
has been removed. The RBCs were calculated based on the risk assessment conducted as a part of
the Phase II RT.

As a part of post-ROD activities, the human health 1isk assessment conducted during the Phase Il RI
was reviewed in detail. The review showed that several exposure factors and toxicity indices used to
derive the risk estimates were not current, based on a comparison with those used by Region IX of
the EPA in the development of its preliminary remediation goal (PRG) table (EPA Region IX 2000).
It was also determined that the data from additional soil sampling conducted in May 1999
(subsequent to the Phase II RI) at Site 8, Unit 5 (OHM/IT Group 1999) should also be incorporated
into the risk assessment and the calculation of the RBCs. Thus, a risk reevaluation was conducted,
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utilizing all the available data and the California Environmental Protection Agency (Cal/EPA) and
EPA Region IX toxicity information and exposure factors for the year 2000 (Earth Tech 2003).

In general, the results of this updated risk assessment indicated lower risks than the Phase II RI risk
assessment values. Based on the updated cancer and noncancer risk values, the report concurred with
the NFA recommendation in the Draft ROD for Site 8, Units 1, 2, and 4 (DON 1999a). Additionally,
the report recommended NFA for Site 8, Unit 5. For Site 8, Unit 3, the remedy selected in the Draft
ROD was retained. The BRAC Cleanup Team (BCT) concurred with all the recommendations.

Subsequent to the preparation of the FS and Draft ROD, Ra-226 contamination was identified at Site
8; therefore radiological investigations wete conducted to assess the extent of Ra-226 at Site 8. The
history of these investigations is presented in the following sections.

2.1.2.2 HISTORY OF RADIOLOGICAL EVALUATION

Subsequent to the preparation of the FS and Draft ROD, a radiological evaluation of Site 8 was
conducted as a part of stationwide historical radiological assessment (HRA) for the former MCAS El
Toro in 1999 and 2000 (Weston 2000). The puipose of the HRA was to identify potential, likely, or
known sources of radioactive material and radioactive contamination based on existing or derived
information and to identify sites that need further action as opposed to those posing no threat to
human health. As a part of TTRA, interviews, records review, site inspections, and limited informal
surveys were conducted at MCAS El Toro. Based on the survey results, Site 8 was recommended for
further investigation, including radiological sutveys, since it potentially handled small quantities of
Ra-226 painted parts and gauges. Subsequent to the issuance of the HRA, on-site radiological
characterization surveys and sampling wete conducted at Site 8 in June — November 2001 and March
2004. These investigations were performed in accordance with the Radiological Survey Plan
(Weston 2001) and the Radiological Sampling Amendment (Weston 2003) at all five units of IRP
Site 8.

An analysis of data obtained from radiological surveys and soil sampling at Site 8 indicated that the
site could be divided into two parts based on the level of Ra-226 contamination. The Ra-226
concentrations at Units 2, 3, and 5 of Site 8 were found to be consistent with the background,
whereas locations with higher than background concentrations of Ra-226 were found at Units 1 and
4 of the site. Therefore, a radiological release report for Units 2, 3, and 5 of Site 8 was issued in
conjunction with IRP Site 12, and IRP Site 25 (Bee Canyon Wash Outfall) (Weston 2004a). Based
on the statistical analyses of the Ra-226 data, and 1isk and dose assessments, this report concluded
that the occurrence and distribution of Ra-226 at Units 2, 3, and 5 of Site 8 are consistent with
ambient concentrations. Therefore, a Site Evaluation Accomplished (SEA) recommendation was
made for Units 2, 3, and 5 of Site 8. The SEA recommendation denotes that the CERCLA
requitement for the site evaluation of radionuclides has been accomplished, and radionuclides will be
removed from the list of COPCs and further consideration under CERCLA at these units. However,
since locations with higher than background concentrations of Ra-226 wete found at Units 1 and 4 of
Site 8, these units were selected for further 1esponse action under CERCLA.

2.1.3 Physical Characteristics of the Site

The tetrain in the immediate vicinity of Site 8 is relatively flat, ranging from 0 to 2 percent in slope.
Approximately 90 percent of the total area of Units 1 and 4 consists of gravel and bare soil, and the
remaining 10 percent comsists of an asphalt-paved surface (see Figure 2-1). Surface drainage from
Site 8 flows to the adjacent streets and surrounding areas (JEG 1993).

The mean annual rainfall at Site 8 is about 122 inches per year. The evapotranspiration rates are
high and net infiltration from precipitation is less than 5 inches per year (BNI 1997b)
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The geology of Site 8 consists of Quaternary alluvial and marine sediments (JEG 1993) composed of
a matrix of fine-grained overbank deposits and some coarse-grained stream channel deposits. At
Site 8, these sediments are overlain locally by varying thickness of imported fill material A review
of borings logs compiled during the RI indicates that shallow soil at Site 8 consists of fine- to coarse-
grained sand interbedded with silty sand The overlying fill material, likely derived from a nearby
borrow area, also consists predominantly of fine- to coarse-grained sand. The shallow soil and fill
material were characterized as “dry to moist,” suggesting low moisture content consistent with the
low average annual rainfall reported for former MCAS El Toro. Groundwater is present beneath
Site 8 at a depth of approximately 120 feet below ground surface (bgs) (BNI 1997b).

2.2 NATURE AND MECHANISM OF RELEASE

Ra-226 is the radionuclide of potential concern at Units 1 and 4 of Site 8. The exact source and
mechanism of release of Ra-226 at Site 8 are not known. However, the HRA and information on
historical Station operations indicate that potential sources of Ra-226 include Ra-226 painted patts,
gauges, dials and markers. The employee interviews during the HRA indicated small quantities of
radium-painted parts and ganges may have been stored at Site 8§ (Weston 2000). Additionally,
historical operations at the former MCAS El Toro included 1epatr of aircraft equipped with Ra-226
containing components Radium-containing components including radioluminescent dials, gauges,
and markers were commonly used on aircraft in the 1940°s, 50°s and 60’s.

Considering the fact that potential sources of Ra-226 at Units 1 and 4 are from storage of Ra-226
painted parts, gauges, dials, and markers, release of Ra-226 is hkely to be restricted to the shallow
soil (less than 18 inches bgs approximately).

It should be noted that equipment and consumer products such as electron tubes (historically
containing cobalt-57 [Co-57], cobalt-60 [Co-60], thorium [Th-232], krypton [Kr-85], etc.}, smoke
detectors (americium-241 [Am-241]), exit signs (hydrogen-3 [H-3]), which contain exempt
quantities of radioactive materials, may have also existed at Site 8. Contamination, as a possible
result of their use, would typically only produce contamination at a small fraction of the release limit
(established in terms of average Ra-226 concentration above background reference level, and the
associated incremental risk and dose above background, to a residential receptor). Therefore, these
radionnclides are not of concern (Weston 2004a).

2.3 EXTENTOF RA-226

On-site radiological characterization surveys and soil sampling were conducted at Units 1 and 4 of
Site 8 in June through November 2001 to assess the distiibution of Ra-226 in the shailow soil. These
investigations were performed in accordance with Radiological Survey Plan (Weston 2001). The
details of methodology, procedures, and evaluation of results for radiological investigations
conducted at Units 1 and 4 of Site 8 are presented in Appendix A. The following sections present a
summary of measurement methods and investigation 1esults.

2.3.1 Radiological Investigation Methods Summary

The 1adiological scan surveys at Site 8 were conducted utilizing high-density global positioning
system {GPS) survey process, using an eight-detector array for the survey, supplemented with
backpack GPS single detector swrveys in areas where access for the eight-detector system was not
feasible, The instruments used for the scan surveys were portable scalet/ratemeters equipped with
sodium iodide (Nal) crystal scintillation probes (i.¢, 2 inch x 2 inch [unshielded] and/or 3 inch x 3
inch [shielded] detectors for gamma detection).
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A total of 89,356 scan survey readings were collected at Units 1 and 4 of Site 8 (see Figure 2-3). Soil
samples were collected from 16 locations where elevated 1eadings were observed during the scan
survey and sent to a certified laboratory for analysis of Ra-226. If, during sampling, a radiological
anomaly was encountered, it was assigned an identification number and a visual description was
recorded.

To differentiate between naturally occurring radiation and 1esidual radioactivity in potentially
impacted areas, station background radiation levels were measured in reference areas and were used
for comparison purposes. The non-impacted reference areas were selected from locations with
similar characteristics (chemically, physically, biologically, and geologicaily) to Site 8. The
1eference areas were located up gradient or cross gradient from Site 8.

Background radiation levels were measured using the same survey and sampling procedures as Units
1 and 4 of Site 8. The background radiation levels were established using the average radiological
scan survey data and average soil sample analytical results obtained from survey and sampling
performed in reference areas. The average background radiation level for scan surveys was
established by scanning a rocky soil and asphalt area located north of Site 8 near Building 324 (see
Figure 2-2). The average background conceniration of Ra-226 for soil sampling was established by
collecting samples for Ra-226 analysis in various non-impacted reference areas across the entire
MCAS El Toro. These average values were used to differentiate statistically between naturally
occurring radiation and residual radioactivity in any potentially impacted areas.

The analysis of results for radiological investigations was performed as follows:

s A derived concentration guideline level (DCGL) of 1 pico-Curie per gram (pCi/g) above
background was established for Site 8. The risk and dose modeling conducted in support of
this FS Addendum demonstrated that a Ra-226 concentiation of 1 pCi/g above background
satisfies the NRC dose criteria of 25 mrem/y and results in a risk within the acceptable NCP
risk range of 10 to 10, for residential (unrestricted release) scenario. Additionally, the
cost-benefit analysis shows that this concentration of Ra-226 is as low as reasonably
achievable (ALARA) (see Appendix B for details).

Radiological analyses performed on 15 background reference area soil samples collected
throughout the Station yielded a mean background soil concentration for Ra-226 of 1 05
pCi/g. Using a DCGL of 1 pCi/g above the mean background, the total Ra-226 release level
for the Station was set at 2 05 pCi/g.

¢ The scan survey readings (in counts pet minute [cpm]) were converted to equivalent soil
concentrations of Ra-226 (in pCi/g) using calculated instrument efficiency (cpm per pCi/g)
and compared to scan minimum defectable concentrations (MDCs) (1.48 pCi/g for 3-inch x
3-inch Nal detector and 1.45 pCi/g for the 2-inch X 2-inch Nal detector) and the DCGL of
2 05 pCi/g (see Appendix A for details).

s The concentrations of Ra-226 in soil samples were directly compared to the release level of
2.05 pCi/g.

It should be noted that groundwater was not addressed as a medium of potential concern during
radiological investigations because:

2-10
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e The potential source of Ra-226 contamination is radium-containing components used on
aircraft in the 1940s, 50s, and 60s, including, radioluminescent dials, gauges, and markers.
The contamination resulting from these sources is likely to be restricted to the shallow
sutface soil.

e Radium is readily adsorbed by the soil and is usually not a mobile constituent in the
environment. This along with site-specific considerations, including depth to groundwater of
120 feet bgs, low mean annual rainfall (12 2 inches per year), and low average infiltration
(less than 5 inches per year), suggest that there is very low potential for leaching of Ra-226
to the groundwater.

e The stationwide evaluation of radionuclides in groundwater concluded that radionuclides at
the former MCAS El Toro are naturally occurting (Earth Tech 2000, Earth Tech 2001)

2.3.2 Summary of Investigation Results

Of the total of 89,356 high density scan survey readings, 394 data points were obsetved to exceed the
approximate scan survey DCGL (2.05 pCi/g equivalent count rate in cpm) for the shielded 3-inch x
3-inch Nal detector and the unshielded 2-inch x 2-inch Nal detector). The average radiation levels
were 7,707 cpm for the shielded 3 inch x 3 inch detector, and 10,998 cpm for the unshielded 2 inch x
2 inch detector. The highest individual scan swvey readings were 87,073 cpm for the 3 inch x 3 inch
detector, and 51,295 for the 2 inch x 2 inch detector. Figure 2-4 provides a colored graphical
depiction of the various radiation levels detected using the high-density survey process. Table 2-1
provides a summary of the survey data results.

Table 2-1: Scan Survey Data Summary

Instrument (Scintillation Detector) Total Maximum Mean Standard No. of
Survey Reading Reading Deviation Readings
Paints (cpm) {cpmy} (cpm) above DCGL

Shielded 3" x 3" Nal Detector 83,174 87.073 7,707 1.472 137

Unshielded 2" x 2" Nal Detector 6,182 51,295 10,998 3,739 257

Of the 16 soil samples collected, 15 samples contained Ra-226 concentrations greater than 1 pCi/g
above background. The concentrations of Ra-226 in these samples ranged from 7 5 to 329 pCi/g, and
averaged 95.98 pCi/g (Table 2-2 and Figure 2-5).

During sampling of Units 1 and 4, eight radiological anomalies were removed. The removed items
comprised three sheet-metal label tags, one small screw, two pieces of asphalt, and three scoops of
soil/rock (Table 2-3 and Figure 2-5).

The analysis of the above data indicates that Ra-226 contaminated soil above DCGL is not evenly
distributed at Units | and 4 of Site 8§ There appear to be disciete patches of elevated Ra-226
distributed throughout Units 1 and 4 except in the northeastein and southwestern portions indicating
the discrete nature of the sources of release (i.e., Ra-226 painted parts, gauges, dials, and markers).

2.4 RA-226 FATE AND TRANSPORT

Ra-226 is not stable and continuously decays to 1elease radiation and form decay products. Radiation
is released during the decay process in the form of alpha and beta particles, and gamma radiation.
Alpha particles can travel only short distances and cannot penetrate human skin. Beta particles are
generally absorbed in the skin and do not pass through the entire body. Gamma radiation, however,
can penetrate the body. Isotopes of radium, including Ra-226 decay to form radioactive isotopes of
radon gas. Radon is known to accumulate in homes and buildings (EPA 2002).

2-13
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Radium is readily adsorbed by the soil and is usually not a mobile constituent in the environment
(ATSDR 1990). This behavior coupled with low mean annual rainfall (12 2 inches per year) and low
average infiltration (less than 5 inches per year) at Site 8 (BNI 1997a), suggests that there is a limited
potential for mobilization of Ra-226 by surface water runoff and soil infiltration. However, risk
exists for mobilization of Ra-226 in the soil at Site 8 by wind erosion and fugitive dust, since Units 1
and 4 of Site 8 consist of gravel and bare soil (Figure 2-6).

Table 2-2: Soil Sampling Resuits

on Gamma Specirometry Resuits
Sample Reading Befors” | Reading After® | Contact’ Ra-908 Estimated Error
No.* {cpm}) {cpm) {cpm) {pCilg) (pCitg)
2 28,631 23,002 8,951 8.80 1.6
3 51,632 36,995 15,183 16.10 2.7
4 132,007 30,317 24,165 63.00 11
5 65,726 43,631 15,990 45.40 7.7
8 78,007 49,196 29,693 329.00 54
7 91,152 30,777 21,441 76.00 13
8 16,088 16,108 15,639 7.50 14
9 32,999 34,980 16,667 48.20 8.2
10 131,637 61,373 35,742 256.00 42
11 97,300 35,936 13,233 19.80 34
12 107,152 45,628 37,845 307.00 51
13 32,042 23,590 13,437 15.70 2.7
14 20,214 18,762 14,403 19.10 3.2
15 10,499 10,416 12,127 0.95 0.29
16 406,605 235,204 33,776 239.00 40
17 57,700 36,846 21,985 83.00 14
Average 85,456 45,673 20,642 95.98

Notes:
® See Figurs 2-5 for sampling locations.
® Highest one-minute gamma reading observed on ground surface prior to collecting sample using 2 inch x 2 inch Nal
detector.
® Highest one-minute gamma reading observed on ground surface after sample has been collected using 2x2 Nal detector.
¢ On-contact cne-minute reading taken on cutside of sample container using 2x2 Nal detector,

Table 2-3: Anomalies Description

Anomaly® | Description Anomaly On-Contact
No. Reading” (cpm)
3 Chunk of asphalt 66,064

4 Small metal tag 109,199

6 Removed half a bag of rocks and dug to 8" depth; could not find any discrets sources 35,448

7 2 anomalies; one small screw and one scoop of dirtrocks 140,736

11 Metal label plate 1/2" x 2° 188,972

12 One scoop of dirt with rocks 141,483

16 Churik of asphait; dug to 6°; could not find any discrete sources 83,121

17 Metal label plate 1/2" x 2" 62,249
Notes:

2 See Figure 2-5 for anomaly locations
® On-contact one-minute reading taken on outside of anomaly container using 2x2 Nal detector.
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action that subsutface contamination exists at a level between 5pCi/g to 15 pCi/g aver aged over areas
of 100 square meters (the averaging areas provided for in Part 192 rules), this indicates that
conditions at the site are probably not sufficiently similar to a UMTRCA site to consider the
subsurface standard at 40 C.F R. 192 relevant and appropriate. If contaminiation at the site is unlike
that of uranium mill tailings sites, in that significant subsurface contamination exists at a level
between 5 pCi/g and 30 pCi/g, the use of 15 pCi/g standard is not generally appropriate. Instead, 5
pCi/g is recommended since that was the actual health-based standard expected to be achieved by 40
CER 192, Where these standards are identified as ARARs for Ra-226 and Ra-228, they should
also be applied to parents of these, thorium-230, and thorium-228.

UMTRCA standards for the control of residual radiological materials fiom inactive uranium
processing sites are found at 40 CF R §192 02(b), which provides criteria for releases of radon-222
from residual radiological material to the atmosphere as follows:

“Provide 1easonable assurance that releases of radon-222 from residual radioactive material to the
atmosphere will not:

1. Fxceed an average release rate of 20 picocuries per square meter per second. This average shall
apply over the entire suiface of the disposal site and over at least a one-year period. Radon will
come from both residual radioactive materials and from materials covering them. Radon
emissions from the covering materials should be estimated as part of developing a remedial action
plan for each site. The standard, however, applies only to emissions from residual radioactive
materials to the atmosphere. or,

2 TIncrease the annual average concentration of radon-222 in air at or above any location outside the
disposal site by more than one-half picocurie per liter.”

Tt is highly unlikely that releases of 1adon-222 from anomalies at Site 8 would exceed the threshold
criteria in 40 CF.R §192.02(b). Therefore, this requirement is not a potential ARAR

Requirements for cleanup of radiological contaminants are found in UMTRCA standards for cleanup
of land and buildings contaminated with 1esidual radiological materials from inactive uranium
processing sites. Dose limits for Ra-226 in soil are found at 40 CF R §192.12(a), §192.32(b)(2) and
§192.41 which states that as a tesult of residual radiological materials from any designated
processing site:

(2) The concentration of Ra-226 in land averaged over any area of 100 square meters shall not
exceed the background level by more than,

(1) 5 pCi/g, averaged over the first 15 cm of soil below the surface, and
(2) 15 pCi/g, averaged over 15 cm thick layers of soil more than 15 cm below the surface.

The substantive provisions of 40 CFR §192.12(a), §192 32(b)(2), and §192.41 have been
determined to be potentially relevant and appropriate for Site 8, Units 1 and 4 since the contaminant
(Ra-226) matches and subsurface contamination is expected at levels between 5 to 30 pCi/g in the
subsurface. The proposed remedial action will meet these standards.

The requirements at 40 CF R § 192.12(b)(1) and § 192.41(b) state that in any occupied or habitable
building the objective of remedial action shall be, and reasonable effort shall be made to achieve, an
annual average (or equivalent) radon decay product concentration (including background) not to
exceed 0.02 Working Level (WL). In any case, the radon decay product concentration (including
background) shall not exceed 0.03 WL. Provisions applicable to radon-222 shall also apply to radon-
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220. The provisions of 40 CFR § 192.12(b)(1) and § 19241(b) are potentially relevant and
appropriate if habitable buildings are constructed at Units 1 and 4 of Site 8 as a part of site reuse.

For concentration limits for cleanup of gamma radiation in buildings at inactive uranium processing
sites designated for remedial action, 40 CFR. § 192.12(b)(2) requires that in any occupied or
habitable building, the level of gamma 1adiation shall not exceed the background level by more than
20 microroentgens per hour. The provisions of 40 CF R § 192.12(b)(2) are potentially relevant and
appropriate if habitable buildings are constructed at Units 1 and 4 of Site 8 as a part of site reuse.

3.2.4.2 POTENTIAL ACTION-SPECIFIC ARARS AFFECTING REMEDIAL ACTION OBJECTIVES

South Coast Air Quality Management District Rules

Certain South Coast Air Quality Management District (SCAQMD) rules were determined to be
potential ARARs for air emissions. Fugitive dust emissions are expected from the excavation and
carth-moving activities that are a part of remedial action alternatives. The substantive provisions of
SCAQMD rules 401, 403, 404, and 405 are potentially applicable for these fugitive emissions.

California Department of Fish and Game Requirements

California Fish and Game Code §§ 3005; 3503; 3503.5; 3800; and 4150, and Cal. Code Regs. tit. 14
§ 472 were identified as potential ARARs for protection of biological resources during remedial
action implementation at Site 8.

3.2.5 Remedial Action Objectives

Based on the medium of concern, COPCs, potential exposure pathways, and potential ARARs, the
following RAOs were developed for remediation of Ra-226 at Units 1 and 4 of Site §:

* Reduce potential exposure to incremental concentrations (above naturally occurting
background levels) of Ra-226 such that residual carcinogenic risk (above background) is in
the NCP defined risk management range (10 to 107,

* Reduce potential exposure to incremental concentrations (above naturally occurring
background levels) of Ra-226 to achieve compliance with NRC standards for protection
against radiation, specified in 10 C.F.R. Sections 20.1402 and 20.1403, such that the total
effective dose equivalent (TEDE) (above background) does not exceed 25 mrem/y and that
the residual radioactivity (due to Ra-226) has been reduced to levels that are ALARA.

Risk and dose modeling, and ALARA analysis were performed to develop a target cleanup goal and
derived concentration guideline level (DCGL) for Ra-226 that achieves the above RAOs (see
Appendix B). These evaluations concluded that a target cleanup goal and DCGL for Ra-226 of 1
pCi/g above background results in a risk within the acceptable NCP risk range of 10°° to 10, a dose
of less than 25 mrem/y, and is ALARA

3.3 GENERAL RESPONSE ACTIONS

GRAs describe those actions that will satisfy RAOs. Unlike nonradioactive hazardous substances,
which are alterable by physical, chemical, or biological processes that can reduce or destroy the
hazard itself, radioactive substances generally cannot be similarly altered or destroyed. Since
destruction of radioactivity is not an option, response actions at radioactively contaminated sites use
the concepts of “Time, Distance, and Shielding” Time allows the natural decay or the radionuclide
to take place, resulting in reduction in risk to human health and the environment Distance and
shielding from the radioactive material rapidly reduce the risk fiom radiation by reduction of the
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intensity of the imparted energy (EPA 1996). The following five GRAs have been identified for
Units 1 and 4 of Site 8 based on the NCP and the concepts of “Time, Distance, and Shielding™

e No Action: Under this GRA, no further response action will be conducted at the site.

o Institutional Controls (ICs)- The ICs include non-engineered instruments such as
administrative and/or legal controls that minimize the potential for human exposure to
contaminated material by limiting land or resource use. The ICs will be complemented with
a perimeter fence to 1estrict access to the site.

e Containment. This GRA includes construction of a physical bartier to reduce contaminant
migration, and exposure routes including radiation exposure due to radioactive decay of
radionuclide.

o Immobilization/Containment. This GRA includes limiting mobility or solubility of the
contaminants by physical or chemical measures and constructing a physical batrier primarily
to reduce exposure to radiation due to radioactive decay

e Removal/Volume Reduction/Disposal. This GRA includes excavation of Ra-226
contaminated soil above the site-specific release criteria, screening to segregate soil
exceeding the site-specific release level, and disposal at an appropriate waste disposal
facility.

3.4 TARGET REMEDIATION ZONE

The remedial action for Ra-226 will be conducted at Units T and 4 of Site 8. Units 1 and 4 constitute
an area approximately 265 feet by 230 feet (60,950 square feet). Radiological investigations
conducted at Site 8 indicate that discrete patches of elevated Ra-226 concentrations (posing
unacceptable risk to human health) are distributed throughout Units 1 and 4 except in the
northwestern and southeastern portions, The remedial action will be designed primarily to address
surface soil in these areas such that exposure to Ra-226 concentrations posing unacceptable risk to
human health is minimized. '

The area of contarninated soils with Ra-226 concentrations exceeding the established DCGL (1 pCi/g
above background) and posing unacceptable risk to human health is conservatively estimated to be
22,500 square feet (see radiological investigation results presented in Figutes 2-4 and 2-5).
Assuming the maximum depth of Ra-226 contamination in this area to be 18 inches, the maximum
estimated volume of Ra-226 contaminated soil is expected to be approximately 1,250 bank cubic
yards (bey).

3.5 IDENTIFICATION AND SCREENING OF TEGHNOLOGY TYPES AND PROCESS OPTIONS

The identification and screening of technology types and process options available for remediation of
Ra-226 at Units 1 and 4 of Site 8 was carried out as follows:

e In the first step, potentially available technology types were identified corresponding to each
GRA identified for Ra-226 contaminated soil at Units 1 and 4 of Site 8. This was done using
the EPA. Technology Screening Guide for Radioactively Contaminated Sites (EPA 1996). In
accordance with the EPA Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA (EPA 1988), the technology types included general categories of
remediation technologies such as administiative controls, capping, on-site land
encapsulation, vertical barriers, cryogenic barriers, solidification/stabilization, vitrification,
excavation, dry and wet soil separation, chemical separation, and disposal.

3-6
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In the second step, a preliminary screening of the technology types was conducted based on
the technical implementability at Site 8 This screening suggested that all the identified
technology types are potentially technically implementable. Therefore, technology process
options were identified for each remediation technology . For example, the capping
technology included three process options, clay cap, synthetic membrane cap, and
asphalt/concrete cap. :

In the third step, the technically implementable process options were evaluated based on
effectiveness, implementability, and cost, to select a 1epresentative process for each
technology type (Table 3-1). The effectiveness evaluation concentrated on the ability of the
process option to reduce volume, radiotoxicity, and mobility of Ra-226, and attain the
RAOs; potential impacts to human health and the environmental during implementation of
the process option; and whether the process is reliable and proven for remediation of
radionuclides.

The implementability evaluation focused on technical as well as institutional aspects of
implementability, such as the ability to obtain necessary permits and approvals, availability
of equipment and skilled workers, extensiveness of knowledge required to implement the
process option, and the need for treatment or disposal of process waste.

The cost evaluation included semi-quantitative analysis based on engineering judgment and
the unit costs given in the EPA Technology Screeming Guide for Radiocactively
Contaminated Sites (EPA 1996). Based on the unit costs, each process option was evaluated
as to whether costs are high, low, or medium relative to other process options in the same
technology type.

3-7



Table 3-1: Identification and Screening of Technology Types and Process Options

General Response

Remedial Technology

Remedial Technology Process

Screening/Evaluation

Action Type Opticn Technology Process Option Description Effectiveness® Implementakility® Cost” Comments
No-Action None None Available No Acticn Does not reduce risks associated with exposure to Ra-226 | Easily implementable since no action needs There are no costs | Selected as a stand-alone
contaminated soit to be taken. asscociated with alternative in compliance
technology with the NCP.
Land-use fnstitutional Controls Institutional Controls Administrative and/or tegai controls that restrict access to the | Does not reduce the volume, radiotoxicity, and mobility of the | Relatively easy to implement Low Selected for aliernative
Controls and : slite and prevent land uses that result in unacceptable exposure | Ra-226.  However, prevents exposure to  Ra-226 development
Access to human health such a residential land-use. concentrations that present unacceptable risks to human
Restrictions health. Usually reliable if used in conjunctions with other GRAs
including containment and partial removal of contaminated
soil. No adverse impacts occur during the implementation
phase, since no construction activities are associated with this
process option.
Physical BarrierWarning Fencing/Warning Signs Perimeter fence and warming signs to restrict access to the site. | Does not reduce volume, radiotoxicity, and mobility of the Ra- | Easy 1o install Very Low Selected for aiternative
Signs 226. May reduce exposure due to direct contact with development.
contaminated soil. Only effective if used in conjunction with
land use restrictions.
Containment Capping Clay Cap Covering the contaminated soil with naturat low-permeability | Does not reduce the volume or radiotoxicity of the [ Mature, well-known technology that is Low Not Selected for
sofls such as clay to minimize exposure and migration of Ra- | contaminated soil. Effective in redueing mebility of Ra-226 and relatively easy to implement. Materials and alternative development.
226. lLayers of synihetic membrane liners such as| provides shielding against radiation effects. Fairly reliable and equipment  usually readily available.
geomembranes may be installed during cap construction to| well-demonstrated technology i properly maintained. Site | Moderate level of site-knowledge is required
minimize infiltration and provide shielding against radiation workers may get exposed to contaminated solil, fugitive dust | for implementation,
and radon gas emissions during construction.

Asphal¥/Cencrete Cap Containing the contaminated sofl by providing crushed] Does not reduce the volume or radiotoxicity of the | Mature, well-known technology that is Low Selected for alternative
aggregate base and asphalt/concrete pavemeni. This will| contaminated soil. Effective in reducing mobility of Ra-226 and relatively easy to implement, Implementaticn development.
prevent contaminant migration and provide shielding against| provides shielding against radiation effects. Asphalt/Concrete | is expected to be easier than clay cap since
radiation. cap is expected o be more reliable and durable, and-need | asphalt/concrete cap is more compatible with

less repair in the long term compared to the clay cap. Site | existing conditions at the site and the
workers may get exposed to contaminated soil, fugitive dust, | surrounding areas. Materials and equipment
and gas emissions during construction. usually readily available. Moderate level of
site-knowledge is required for
implementation.
On-site Land On-site Land Encapsulation Unit | Excavating the contaminated area, installing & liner or other| Does not reduce the volume or radiotoxicity of the [ Difficult to obtain regulatory approval for Medium Not Selected for
Encapsulation impermeable material in the excavated area, and backfilling the | contaminated soil. Effective in reducing both lateral and | construction of a new land encapsulation alternative development
lined excavated area with contaminated soil. An appropriate | vertical migration of Ra-226. Provides shielding against | facility. Subjected to siringent design
cap is installed over the backfilled area to minimize exposure. radiation emissions due to radioactively decay of Ra-228. | guidelines developed by the NRC and EPA.
Reliable technology for containment if designed properly. Site
workers may get exposed to contaminated soil, fugitive dust
,and gas emissions during construction.
Vertical Barriers Slurry Walls Containing the contaminated media by excavating vertical| Do not reduce the volume or radiotoxicity of the contaminated High-level of site-specific characterization High Not Selected for

trenches around the contaminated mass and filling them up
with shurry (mix of bentonite and water or cement, bentonite,
and water} to reduce contaminant migration due to groundwater
movement.

soil  Vertical barriers may be used to divert flow of
uncontaminated groundwater away from the contaminated
portion of the vadose zone. Since most of the elevated Ra-226
concentrations at Units 1 and 4 are present in the shallow
surface soil and the depth to groundwater is 120 feet, vertical
barriers are not required for preventing migration of Ra-226 to
groundwater. Without capping, this technology will not reduce
potential risk to human health from radiation due to
radicactively decay of Ra-226. Site workers may get exposed
to contaminated soil, fugitive dust and gas emissions during
construction.

and experienced perscnnel required for
implementation. Equipment and materials
are readily available

alternative development.
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Table 3-1: Identification and Screening of Technology Types and Process Options

General Response
Action

Remedial Technology
Type

Remedial Technology Process
Option

Technology Process Option Description

Eifectiveness®

Implementability®

Cost’

Screening/Evaluation
Comments

Containment
{contd.)

Vertical Barriers
(contd))

Grout Curtains

Nartrow, vertical, grout walls installed in the ground by pressure
injecting grout directly into the soil at closely spaced intervals
around the contaminated mass to reduce contaminant
migration due to groundwater movement

Do not reduce the volume or radiotoxicity of the contaminated
soil Vertical barriers may be used to divert flow of
uncontaminated groundwater away from the contaminated
portion of the vadose zene. Since most of the elevated Ra-226
concentrations at Units 1 and 4 are present in the shallow
surface soil and the depth 1o groundwater is 120 feet, vertical
harriers are not required for preventing rnigration of Ra-226.
Without capping, this technology will not reduce potential risk
to human health from radiaticns due to radicactively decay of
Ra-226. Site workers may get exposed to contaminated sail,
fugitive dust and gas emissions during construction

High-level of site-specific characterization
and experisnced personnel required for
implementation. Equipment and materials
are readily available

High

Not Selected for
alternative development.

Immohilization
fContainment

Cryogenic Barrier

Cryogenic Barrier

Freezing the contaminated soil mass to create an ice barier
around a contaminated zone Reduces the mobility of the
radionuclide contaminants by confining the materials.

Does not reduce the volume or radiotoxicity of the
contaminated soil. Effective in reducing both lateral and
vertical migration of Ra-226. Since the radioactive material
remains in place, there is a potentiat risk to human health due
to radioactive emissions particutarly from contaminants located
near the ground surace. Cryogenic barriers have not yet
been demonstrated at an actual radionuciide-contaminated
site {(EPA 1996). Site workers may get exposed to radiation
during instaliation of refrigerant piping.

High-level of site-specific characterization
and experienced personne! required for
implementation. Equipment is generally
readily available. A long-temn power source
is required.

Medium

Not Selected for
alternative development

Solidification
/Stabilization

in-situ or Ex-situ Chemical
Solidification/Stahilization

Limiting the solubitity and mobility of the contaminants by
addition of chemical reagent (thermoplastic or thermosetiing
polymers) in-situ or ex-situ to the contaminated sail. Some form
of capping may be required to shield or minimize radiation
effects,

Does not reduce the volume . or radiotoxicity of the
contarmninated soil. Without capping, this technology does not
reduce potential risk to human health from radicactive
emissions Since Ra-226 is not a mobile constituent in
environment, this process provides fitle benefit over simple
capping. The reliability of most chemical stabilizing agents has
not been fully demonstrated. Site workers may get exposed to
contaminated sofl, fugitive dust and gas emissions especially
during ex-situ imptementation.

High-level of site-specific characterization
and extensive laboratory and treatability
testing is required before implementation of
this technology. Equipment and materials ars
generally readily available

Low

Not Selected for
alternative development.

In-situ or Ex-situ Cement
Solidification/Stabilization

Limiting the solubility and mobility of the contaminants by
addition of cement or a cement-based mixture in-situ or ex-situ
to the contaminated soil. Some form of capping may be
required to shield or minimize radiation effects.

Does not reduce the volume or radiotoxicity of the
contaminated scil. Without capping, this technology does not
reduce potentlal risk to human health from radicactive
emissions. Since Ra-226 is not a mobile censtituent in
environment, this process provides litfle benefit over simple
capping. The reliability of this process in withstanding long-
term impacts of environmental conditions has not been fully
demonstrated. Site workers may get exposed to contaminated
soil, fugitive dust and gas emissions especially during ex-situ
implementation.

High-evel of site-specific characterization
and extensive laboratory and treatability
testing is required before implementation of
this technology. Equipment and materials are
generally readily available

Low

Not Selected jor
alternative development

Vitrification

in-situ Nitrification

Melting the scil or other media at extremely high temperatures
(1,600 to 2000 °C) using electric current such that radionuclides
and cther pollutants are immabilized within the vitiified glass (a
chemically stable, leach resistant material similar tc obsidian or
baszlt rock). Additional protective measures such as a cap may
be required to shield or minimize radiation effects.

Reduces the volume and mobility of the contaminated soil but
does not reduce radiotoxicity of the contaminated soil. Without
capping, this technology does not reduce potential risk to
human health from radicactive emissions. Since Ra-226 is not
a mobile constituent in environment, this process provides little
benefit over simple capping In-situ vitrification is proven,
commercially available technology. it is relatively safe for
workers and public since no material is extracted and thus the
exposure is minimal However an off-gas treatment sysitem
may be necessary to prevent vitrification emissions from
escaping into the air

High-level of site-specific characterization
required. The process is highly complex and
implementation is difficult. On-site electrical
distribution  system, off-gas treatrnent
system, and process control system reguired
for implementation

Medium

Not Selected for
alternative development.




Table 3-1: ldentification and Screening of Technology Types and Process Options

General Response
Action

Remedial Technology
Type

'Remedial Technology Process
QOption

Technology Process Option Description

Effectiveness®

implementability®

Cost®

Screening/Evaluation
Comments

Immaebilization
{Containment
(contd.)

Vitrification {contd )

Ex-situ Vitrification

Immobitizing Ra-226 ex-situ within a vitrified glass by melting
the soil at extremely high temperatures using plasma torch
technology or electric current. Additional protective measures
such as a cap may be required to shield or minimize radiation
effects.

Readuces the volume and mobility of the contaminated sofl but
does not reduce radiotoxicity of the contaminated soil. The
nonleaching glassy solld product obtained from vitrification
requires special storage since vitrification does not reduce
wastes radioactivity. Since Ra-226 is not a mobile constituent
in environment, this process provides litile benefit over simple
capping. Ex-situ vitrification technologies are still in
developmental stage and have nct been fully demonstrated.
Excavation and/or handling of contaminated soil may increase
the risk to workers and surrounding population. An off-gas
treatment system may be necessary to destroy vitrification
emissions.

High degree of specialized skill and training
required for implementation. High-level of
site-specific characterization required.

High

Not Selected for
alternative development.

Removal /
Volume
Reduction
/Disposal

Excavation

Dry Soil Separation

Wet Scil Separation

Excavalion

Segmented Gate System (SGS)

Manual Screening

Soil Washing

Flotation

Excavaifon of soil with Ra-226 concentrations posing
unacceptable risk to human heafth using appropriate
equipment.

Characterization and sorting the contaminated sofl using SGS
technology that automatically separates the pertion of soil
exceeding the cleanup standard from the soil below the cleanup
standard

Manual screening of excavaied soil to separate the soil
exceeding the cleanup standard from the soil below the cleanup
standard. This may be accomplished by soil sampling and
analyses in the field.

Excavated soil is mixed with water to produce slurry feed. This
slurry feed may be subjected to physical separation processes
to remove more contaminated fine soil paiticles from less
contaminated granular particles. Radionuclides may be
extracted chemically from the slurry feed.

Separation of radionuclide-contaminated soil fractions {usually
fine grained particles) from the clean soil fractions (large
granular soil particles) by addition of a flotation agent to make
the contaminated soil particles float.

Effective in reducing volume of contaminated scil on-site.
When used with other technologies such as physical and
chemical separation technologles and off-site disposal inio
licensed disposal facilities, this technology can reduce toxicity
tc on-site receptors and mobility of Ra-226. Fugitive dust and
gas generated during excavation and processing may pose
health and safety risks to workers and the local community

Separates excavated radioactive soil particles from clean soil
particles, thus reducing the velume of the soil requiring further
treatment or disposal. Reduction in toxicity and mobility of
radionuclides is not addressed by this technology.
Effectiveness and reliability of the SGS system for separating
and segregating Ra-226 contaminated soif above and below
the cleanup criteria for IRP Site 8 are not fully demonstrated.
Fugitive dust and gas generated during excavation and
processing may pose health and safety risks to workers and
the local community.

Separates excavated radicactive soil particles from clean soil
particles, thus reducing the volume of the soil requiring further
treatment or disposal Effectiveness and reliability of manual
screening for separating and segregating Ra-226
contaminated soil above and below the cleanup criteria for IRP
Site 8 are not fully demonstrated. Reduction in toxicity and
mobility of radionuclides is not addressed by this technology.
Fugitive dust and gas generated during excavation and
processing may pose health and safety risks to workers and
the lccal community.

Effectively separates contaminated soil fines from clean, larger
soil particles, thereby reducing the velume of the soil requiring
further treatment or disposal. The process wash water may
contain elevated levels of radionuclides and may require
treatment and/or disposal. Reduction in toxicity and mobility of
radionuclides is not addressed by this technclogy. The
process is generally reliable but needs further development to
ensure effectiveness with radionuclide contamination in soil.
Fugitive dust and gas generated during excavation and
processing may pose health and safety risks to workers and
the local community.

Effectively separates contaminated soil fines from clean, larger
soil paricles, thereby reducing the volume of the soil requiring
further treatment or disposal. The foam gensrated during this
process contains elevated levels of contaminants and requires
treatment and disposal. Reduction in toxicity and mobility of
radionuclides is not addressed by this technology. The
process has not been fully demonstrated for reducing the
volume of radionuclide-contaminated soil. Fugitive dust and
gas generated during excavation and processing may pose
health and safety risks to workers and the local community

Easy to implement. Equipment and materials
are readily available.

High degree of specialization and equipment
calibration needed for desired segregation

High degree of specialization and equipment
calibration needed for desired segregation.

High-level of site-specific characterization
including detailed grain-size information is
required. Process wash water will require
treatment or disposal.

This technology has only been tested on
bench scaie. Suitable floating agents may
not be available. High-level of site-specific
charactenzation including particle size and
shape distribution; association of
radionuclides with particle size; clay, humus,
sand and silt content, and specific gravity,
chemical composition, and mineralogical
composition is required for implementation.
The foam generated during the process will
require treatment or disposal.

Low

Medium

Low

High

Medium

Selected for alternative
development

Not Selected for
alternative development

Not Selected for
alternative development:

Not Selected for
alternative development.

Not Selected for
alternative development
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Table 3-1: Identification and Screening of Technology Types and Process Options

General Response| Remedial Technology | Remedial Technology Process Screening/Evaluation
Action Type Option Technology Process Option Description Effectiveness® Implementability” Cost” Commenis
Removal / Chemical Separation Solvent/Chemical Extraction Ex-situ chemical separation technology that involves excavating | Effectively concentrates the contaminants into a smalier | High-lavel of site-spacific characterization, High Not Selected for
Volume and mixing the soil with an appropriate solvent. When the| volume allowing for more efficient final disposal The process | field trials and treatability testing required alternative development
Reduction hazardous contaminants have been sufficiently exiracted, the | liquid residue containing concentrated waste must be treated | The technology is under development for
/Disposal {contd.} solvent in separated from the soil and distilled in an evaporator | further, stored or disposed of. Reduction in toxicity and | application for radionuclides. The process
or column. Distilled vapor consisting of relatively pure solvent is | mability of radionuclides is not addressed by this technology | liquid generated will require further treatment
recycled, and the liquid residue with concentrated contaminants | The process is stil under development to treat soils | or disposal
undergoes further treatment or disposal contaminated with radionuclides  Fugitive dust and gas
generated during excavation and processing may pose health
and safety risks to workers and the local community.
Disposal of excavated radioactively contaminated soil into a| Effective in reducing volume of contaminated soil on-site by | Easy to implement High Selected for alternative

Disposal

Bisposal

facility icensed to receive low-level radioactive waste,

transferring the contaminated soil to off-site disposal facility.
Mobility of the contaminants is also reduced if the selected
facility is sufficiently encapsulated However, there is no
change in radiotoxicity of the contaminanits. Excavation and
transportation of the waste may pose health and safety risks to
workers and local community,

development

Notes:

* Evaluation factors incfuded ability of the process option to reduce volume, radiotoxicity, and mobility of Ra-

radionuclides.

b Evaluation factors included ability to obtain regulatory approval; availability of equipment and skilled workers; extensiveness of knowledge required to Implement ths process option; and need for treatment or disposa] of process wasta.
¥ Each process option was rated (high, low or medium) based on cost refative to other process options in the same technology type based on the engineering judgment and unit costs presented in EPA 1996

226, and aftain the RAOs; potential impacts to human health and the environmentat during implementation of the process option; and whether the process is refiable and proven for remediation of
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4. DEVELOPMENT OF ALTERNATIVES

The remedial action alternatives for Units 1 and 4 were developed by combining different
technologies and process options corresponding to different GRAs (Figure 4-1). The target
remediation areas or volumes were also considered while developing the alternatives. This process
ensured the development of a range of alternatives from those involving complete removal of Ra-226
contaminated soil posing unacceptable risk to human health to those involving little or no treatment
but providing protection to human health by minimizing unacceptable exposure to Ra-226. The
alternatives include:

e  Alternative 1: No Action
e Alternative 2: Asphalt Cap Plus Institutional Controls and Access Restrictions

e Alternative 3: Excavation and Off-site Disposal

Each of these alternatives is described in detail in the following sections.

4.1 ALTERNATIVE 1: NO-ACTION

The NCP (40 CFR. § 300.430 [e][6]) 1equires that the no-action alternative be developed and
evaluated in the FS. This alternative provides a baseline condition for comparing other alternatives.
Under the no-action alternative, none of the GRAs, including institutional controls/access
restrictions, containment, immobilization, removal, volume reduction, or disposal would be
implemented at Units 1 and 4 of Site 8. The environmental conditions and human health risks at
Units 1 and 4 would essentially be the same as presented in Section 2 of this FS. The only
mechanism acting to reduce the concentrations of Ra-226 in the soil will be radioactive decay.

4.2 ALTERNATIVE 2: ASPHALT CAP PLUS INSTITUTIONAL CONTROLS AND ACCESS
RESTRICTIONS

Alternative 2 would include construction of an asphalt cap over an area of approximately 15,000
square feet in the central part of Unit 1. This area consists of a portion of Unit 1 where Ra-226 was
detected at concentrations posing unacceptable risk to human health (see Figures 2-3 and 2-4}. To
ensure protection, radiological surveys will be conducted during construction of the cap and any
additional hot spots of Ra-226 in other portions of Unit 1 will be excavated and consolidated in the
capping area.

The cap will be designed and constiucted for longevity and efficient drainage, minimize erosion that
could expose contaminated soil and contribute to Ra-226 migration, and inhibit biotic and
inadvertent human intrusion. The cap will provide shielding against gamma 1adiation and will also
act as a barrier to confine and reduce emanation of 1adon. Exposure pathway modeling will be
conducted using pertinent exposure pathways based on institutional controls (also a component of
this alternative) and Ra-226 concentrations present at Units 1 and 4 to estimate the thickness of the
asphalt cover required to provide adequate protection to future land owners/users. The exact
specifications of capping materials, cap design, and construction details will be identified during the
remedial design phase.

In addition to constructing a cap in the central and northeastern portion of Unit 1, asphalt pavement
will also be provided in the remaining arcas of Units 1 and 4 (except in the arca already covered with
asphalt pavement). The purpose of this pavement is to ensure compatibility and act as a buffer zone
around the perimeter of the central cap. Since the objective of this pavement is not fo provide
protection against unacceptable 1isk due to Ra-226, the design of this pavement, including its
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thickness, will not be based on human-health protectiveness considerations. This pavement would be
designed and constructed based on standard construction specifications and practices, and to provide
efficient conveyance of surface drainage from the central cap.

The capping system would be combined with institutional controls consisting of land-use restrictions
to ensure the integrity of the cap and limit exposure to future landowner(s) and/or user(s). The land-
use restrictions would prohibit activities that lead to unacceptable exposure to human health,
including but not limited to the use of the site for residential purposes, and restrictions on activities
such as excavation and any other land-distwrbing activities that may adversely impact the cover. The
access restiictions may be in the form of warning signs and permanent markers used to deter
unauthorized entry or use of the site.

Cap integrity monitoring and radiological survey programs would be established to ensure the
functionality of the cover and identify any maintenance requirements. The cap integrity monitoring
would include inspection for cracks, erosion, and other observable degradation. Institutional controls
would also be evaluated for adequacy, effectiveness, and necessity, during each 5-year review of the
remedial actions.

4.3 ALTERNATIVE 3: EXCAVATION AND OFF-SITE DISPOSAL

Alternative 3 would include excavation of soil at Units 1 and 4 so that the residual Ra-226
concentrations do not exceed the release criteria established based on the RAOs. The excavated soil
will be disposed at a commercial facility licensed to receive Ra-226 contaminated soil. Ihis
alternative will include 1adiological surveys including, remedial action support surveys and a final
status survey to demonstrate that the release criteria have been attained. The MARSSIM will be used
as guidance for planning, implementing, and evaluating radiological surveys.

The release criteria and a description of the various components of the selected action are provided
in the following sections.

4.3.1 Target Cleanup Goal and DCGL

A target cleanup goal and DCGL of 1 pCi/g above background has been established for Ra-226. This
cleanup goal was established based on the risk and dose modeling, and ALARA analysis. The risk
and dose evaluation indicated that a Ra-226 concentration of 1 pCi/g above background satisfies the
NRC dose criteria of 25 mrem/y and results in a risk within an acceptable NCP risk range of 10 to
10, for a residential (unrestricted release) scenario. Additionally, based on the cosi-benefit analysis
this concentration of Ra-226 is ALARA.

The target cleanup goal for Ra-226 of 1 pCi/g above background complies with the requitements of
40 CF.R. § 192.12(b)(1) and (2) that stipulates concentration limits for radon decay products (0.02
WL) and gamma radiation (20 microroentgens per hour) in a habitable building. This was confirmed
using a screening-level exposure pathway modeling conducted for a habitable building using U.S.
Department of Energy and NRC-sponsored dose assessment software RESRAD Build Version 3.22

RESRAD Build computer code was run to calculate external dose (due to gamma radiation) and the
radon decay product dose from a total Ra-226 conceniration of 2.05 pCi/g (1 pCi/g plus Station
background) in soil up to a depth of 15 centimeters (cm) bgs. The scenario was set to assess the dose
at 1 meter above grade in the center of a building with a floor area of 5,670 square meters (equal to
area encompassed by Units 1 and 4), and a ceiling height of 2.5 meters. The floor thickness was set
to zero cm to represent the most conservative case where there is no slab to potentially reduce the
diffusion of iadon into the building space. All other values were left at their
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default values. Using these input parameters, the radon decay product concentration was calculated
to be 0.0002 WL. The external dose due to gamma radiation was estimated to be 10.5 mrem/y. This
external dose is equivalent to gamma 1adiation level of 1.2 microroentgens per howr based on the
following assumptions: 1 rem is approximately equal to 1 roentgen for tissue, and 100 percent
occupancy factor in a habitable building, or 8760 hours per vear. These results indicate that even for
highly conservative exposure scenarios and parameters, the site-specific cleanup goal for Ra-226
results in an external dose and the 1adon dose at a small percentage of the limits stipulated in 40
CER. § 192.12(b)(1) and (2).

4.3 2 Excavation of Ra-226 Contaminated Soil

Contaminated soil with Ra-226 above the target cleanup goal will be excavated in phases from Units
I and 4 of Site 8. Duting Phase I removal, Units | and 4 will be divided into a grid, and locations
with elevated Ra-226 concentrations (observed during previous investigations) will be reacquired.
Soil will be manually removed at these locations and placed in appropriate containers. Following the
Phase I soil removal, subsequent removal of Ra-226 contaminated soil will be conducted in 3- to 6-
inch depth increments (Phase II removal) and will be based on 1emedial action suppott surveys. The
remedial action support surveys will be conducted using field instrumentation sensitive to gamma
activity to identify areas of elevated Ra-226, and to determine when the site is ready for final status
survey

If the remedial action support survey observations show that Ra-226 concentrations are less than
1 pCi/g above background, a final status survey will be conducted by collecting a statistically valid
number of samples and analyzing them using a laboratory-grade gamma spectroscopy system. If the
remedial action support surveys are conducted in a manner consistent with final status surveys, then
the results of remedial action support survey will be used as final status survey. If the survey data
show that the release criteria have not been attained, the top 3 to 6 inches of soil will be removed
from the locations with elevated Ra-226 concentrations (Phase I removal), followed by collection
of soil samples in the newly excavated locations. This process will be carried out iteratively until it is
demonstrated that the release critetia have been attained at Units 1 and 4.

4.3.3 Disposal of Contaminated Soil

The excavated soil from Units 1 and 4 will be stored in appropriate containers and disposed at a
commercial facility licensed to receive Ra-226 contaminated soil.

45
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5. DETAILED ANALYSIS OF ALTERNATIVES

The NCP (40 CEFR. § 300430 [e][9][i] and [ii]) requires that a detailed analysis of remedial
alternatives be conducted during the FS based on the nine evaluation criteria identified in 40 CF R. §
300 430 (e)(9)(iii). The results of the detailed analysis provide the basis for identifying a preferred
alternative and preparing the proposed plan

The detailed analysis of remedial alternatives for Ra-226 contaminated soil at Units 1 and 4 of Site 8
is presented in the following sections. Section 5.1 provides a brief description of each of the nine
evaluation criteria. Section 5.2 provides an assessment and a summary profile of each alternative
against the evaluation criteria, Section 5.3 presents comparative analysis among the alternatives to
assess the relative performance of each alternative with respect to each evaluation criteria.

5.1 EVALUATION CRITERIA
The nine evaluation criteria identified in the NCP (40 C.F R. § 300.430 [e][9][iii]) are categorized
into three groups: threshold criteria, primary balancing criteria, and modifying criteria. The threshold
criteria must be satisfied by cach alternative and relate directly to statutory findings that must
ultimately be made in the ROD. The two threshold criteria include:

e Overall protection of human health and the environment, and

» Compliance with ARARs
The primary balancing criteria are used to weigh major tradeofis among alternatives and include the
following: :

¢ Long-term effectiveness and permanence,

+ Reduction of toxicity, mobility, or volume through treatment,

o Short-term effectiveness,

o Implementability, and

e Cost
The modifying criteria are taken into account following comment on the FS 1eport and proposed
plan, and are addressed once a final decision is being made and the ROD is being prepared. The
modifying criteria include:

e State acceptance, and

o  Community acceptance

Each of the nine evaluation criteria is summarized in the following sections.

5.1.1 Overall Protection of Human Health and the Environment

Under this criterion, the alternatives are assessed to determine whether they can adequately protect
human health and the environment, in both the short- and long- term, fiom unacceptable tisks posed
by contaminants present at the site by eliminating, reducing, or controlling exposures to contaminant
levels established during development of remediation goals. Overall protection of human health and
the environment draws on the assessments of other evaluation criteria, especially long-term
effectiveness and permanence, short-term effectiveness, and compliance with ARARs,
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5.1.2 Compliance with ARARs

Under this criterion, the alternatives are assessed to determine whether they attain applicable or
relevant and appropriate requirements under federal environmental laws and state environmental or
facility siting laws or provide grounds for invoking a waiver.

51.3 Long-term Effectiveness and Permanence

The evaluation of alternatives under this criterion addresses the results of a remedial action in terms
of risk remaining at the site after response objectives have been met. The primary focus of this
evaluation is the extent and effectiveness of the controls that may be required to manage the risk
posed by treatment residuals and/or untreated wastes. Factors that are considered, as approptiate,
include the following:

e Magnitude of residual risk remaining from untreated waste o1 treatment residuals remaining
at the conclusion of the remedial activities.

o Adequacy and reliability of controls such as containment systems and institutional controls
that are necessary to manage treatment residuals and untreated waste.

5.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment
This criterion evaluates alternatives based on the degree to which they employ recycling or treatment
that reduces toxicity, mobility, or volume. This includes how treatment is used to address the
principal threats posed by the site. Factors that are considered include the following:

e The treatment or 1ecycling processes the alternatives employ and materials they will treat;

e The amount of contaminants that will be destroyed, treated, or 1ecycled;

o The degree of expected reduction in toxicity, mobility, or volume of the waste due to
treatment or recycling and the specification of which reductions are occurring;

e The degree to which the treatment is irreversible;

e The type and quantity of tesiduals that will remain following treatment, considering the
persistence, toxicity, mobility, and propensity to bioaccumulate such hazardous substances
and their constituents; and

o The degree to which treatment reduces the inherent hazards posed by principal threats at the
site.

5.1.5 Short-term Effectiveness

Under this criterion, alternatives are evaluated with respect to their effects on human health and the
environment during implementation of the remedial action. The short-term impacts of alternatives
are assessed consideting the following:

e Short-term risks that might be posed to the community during implementation of an
alternative;

e Potential impacts on workers during remedial action and the effectiveness and reliability of
protective measures,

e Potential environmental impacts of the remedial action and the effectiveness and reliability
of mitigative measures during implementation; and
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e  Time until protection is achieved.

51.6 Implementability

The assessment for implementability of the alternatives is based on the following factors:

e Technical feasibility, including technical difficulties and unknowns associated with the
construction and operation of a technology, the reliability of the technology, ease of
undertaking additional remedial actions, and the ability to monitor the effectiveness of the
remedy.

s  Administrative feasibility, including activities needed to coordinate with other offices and
agencies and the ability and time 1equired to obtain any necessary approvals and permits
from other agencies (for off-site actions);

e  Availability of services and materials, including the availability of adequate off-site
treatment, storage capacity, and disposal capacity and services; the availability of necessary
equipment and specialists, and provisions to ensure any necessary additional resources; the
availability of services and materials; and availability of prospective technologies.

517 Cost

The types of costs that are assessed include the following:

s (Capital costs, including both direct and indirect costs;
¢ Annual operation and maintenance {(O&M) costs; and

e Net present value of capital and O&M costs.

518 State Acceptance

The criterion assesses the state acceptance by considering the following:

¢ The State's position and key concerns related to the preferred alternative and other
alternatives; and

e State comments on ARARSs or the proposed use of waivers.

51.9 Community Acceptance

This assessment includes determining which components of the alternatives interested persons in the
community support, have reservations about, or oppose. This assessment may not be completed until
comments on the proposed plan are received.

5.2 INDIVIDUAL ANALYSIS OF ALTERNATIVES

A discussion of individual analysis of each of the alternatives with respect to the evaluation criteria
described in Section 5.1 is described in the following sections and a summary is presented in
Table 5-1.

5.21 Alternative 1: No-Action

The inclusion of the no-action alternative is required under the NCP (40 C.F R. § 300.430 [¢][6]) to
act as a baseline condition for assessing other alternatives. Under the no-action alternative, none of
the GRAs including institutional controls/access restrictions, containment, immobilization, removal,
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volume reduction, or disposal would be implemented at Units 1 and 4 of Site 8. The environmental
conditions and human health risks at Units 1 and 4 would essentially be the same as presented in
Section 2 of this FS. The only mechanism acting to reduce the concentrations of Ra-226 in the soil
will be 1adioactive decay.

5.2.1.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Since no remedial activitics will be performed under Alternative 1 for removing, stabilizing,
containing, or reducing exposure to Ra-226 contaminated soil at Site 8, this alternative does not
reduce risks to human health. As mentioned in Section 2 of this FS, present risks due to Ra-226
concentrations at Units 1 and 4 of Site 8 are unacceptable. This alternative also allows for continued
migration of Ra-226 in soil primatily by wind erosion and fugitive dust.

52.1.2 COMPLIANCE WITH ARARS

Since no-action entails no remedial action, ARARs are not triggered. Therefore, a discussion of
compliance with ARARSs is not appropriate for this alternative.

52.1.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

This alternative affords little long-term effectiveness and permanence since it includes no controls
for preventing or reducing exposure to Ra-226. All current and potential future risks would remain
under this alternative. Radioactive decay of Ra-226 will be the only mechanism acting to reduce
concentrations of Ra-226 and its daughter products at a very slow rate since the radioactive half-life
for Ra-226 is 1,600 years

5.2 1.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

The no-action alternative provides no reduction in toxicity, mobility, or volume of the contaminated
soil at Units 1 and 4 of Site 8 through treatment.

521.5 SHORT-TERM EFFECTIVENESS .

Since no remedial activities will be performed as a part of the no-action alternative, no short-term
effectiveness is associated with this alternative. However, since no action will be taken under this
alternative, no additional risks will be posed to the community, the workets, or the environment.

5216 IMPLEMENTABILITY

There are no implementability issues associated with this alternative since no action would be taken

5217 Cost

There are no costs associated with this alternative since no remedial activities will be performed.

52.1.8 STATE ACCEPTANCE

The state acceptance of this alternative will be evaluated after regulatory agencies have reviewed the
Draft IS.

52.1.9 COMMUNITY ACCEPTANCE

Community acceptance of this alternative will be reviewed following the public 1eview process.
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Table 5-1: Detailed Analysis of Alternatives Summary

Criteria

Alternative 1— No action

Alternative 2: Asphalt Cap Plus Institutional Controls and Access Restrictions

Alternative 3; Excavation and Off-site Disposal

Qverall Protection of
Human Health and
the Environment

Does not reduce risks to human healthy since no remedial activities will be performed for
removing, stabilizing, containing, or reducing exposure 10 Ra-226 contaminated soif at Site 8.
Allows for continued migration of Ra-226 in soil primarily by wind erosion and fugitive dust The
risks at Units 1 and 4 remain the same as presented in Section 2 of this.

Protects human health by aciing as a barrier batween the Ra-226 contaminated
soil and the surface environment, thus preventing human contact with the
contaminated soil. The cap will also prevent migration of Ra-226 by wind erosion
and fugitive dust Institutional controls in the form of land-use restrictions will
prevent exposure to contaminated soil by prohibiting activities that lead to
unacceptable exposure to human heaith and preventing inadvertent damage to
the cap. However, since this alternative does not remove contaminated material
from the site, the risk due to exposure to contaminated media is not enfirely
eliminated since prevention of contact is not assured.

Reduces human-health risk since Ra-226 contaminated soil at Site 8 Units 1 and 4
will be removed.

Compliance with
ARARs

Since no-action entails no remedial action, ARBARSs are no triggered Therefore, a discussion of
compliance with ARARs is not appropriate for this alternative

Complies with all the identified ARARs

Complies with all the identified ARARSs.

Long-Term
Effectiveness and
Permanence

Affords little long-term effectiveness and permanence since it includes no controls for
preventing or reducing exposure o Ra-226. All current and potential future risks would remain
under this aliernative. Radioactive decay of Ra-226 will be the only mechanism acting to reduce
concentrations of Ra-226 and its daughter preducts at a very slow rate since radioactive hali-life
for Ra-226 is very long (1,600 vears).

Does not remove Ra-226 contaminated soil from Units 1 and 4 of Site §;
however, will impede direct exposure and further migration of Ra-226. Since the
contaminated soit posing unacceptable risk to human health will remain onsite for
a long time (because of the long half-life of Ra-228), long-term cap-maintenance
and implementation of institutional controls will be required to ensure
protectiveness of the remedy. A review of remedy will be required at least every
5 years (CERCLA Section 121[c]}, to ensure that remedy continues to be
protective of human health. This alternative is not a permanent sofution since Ra-
226 is not treated or removed from the site and the potential for inadvertent
exposure of on-site receptors to Ra-226 cannot be entirely eliminated

Provides long-term effectiveness at Site 8, Units 1 and 4 since ihe contaminated soil
will be removed. This alternative is a permanent solution because soil with Ra-226
concentraiions presenting unacceptable risk to human health will be removed from
the site.

Reduction in Toxicity,
Mobility, and Volume

Does not provide reduction in toxicity, mobility, or volume of the contaminated scil at Units 1
and 4 of Site 8 through treatment.

Does not reduce toxicity due to Ra-226 or volume of Ra-226 contaminated soil.
Capping will reduce the mobility of Ra-226 via wind or surface water erosion. Any
reduction in toxicity will enly ocour due fo radioactive decay of Ra-226

This alternative does not reduce toxicity and mobitity of Ra-228 ¢ontaminated soil
through treatment. However, since this alternative involves excavation and off-site
disposal, the toxicity to on-site receptors and mobility of Ra-226 at Units 1 and 4 of
Site 8 is reduced. The use of remedial action support surveys during excavation ta
identify the areas of elevated Ra-226 will reduce the volume of the excavated soil
requiring disposal.

Short-Term
Effectiveness

Since no remedial activities will be performed as a part of no-action alternative, no additional
risks will be posed to the community, the workers, or the environment as a result of the
implementation of this alternative

During cap construction, site-workers and sumounding communities may be
exposed to the contaminated:sotl, fugitive dust and gas emissions. The risk of
exposure will increase if excavation and waste consalidation from other pari of
the site is required. ‘

Excavation, temporary storage, and transportation of Ra-226 contaminated soil at

Units 1 and 4 of Site 8 may expose site-workers and surrounding communities to the: -

contaminated soil, fugitive dust, and gas emissions

Implementability

There are no implementability issues associated with this alternative since no action would be
taken

Mature, well-known technology that can be readily implemented using widely
available commercial services, materialg, and equipment. Since the materials
and equipment are readily available, no technical difficulties or delays are
expected in implementation. No special permits or approvals are required for
implementing this alternative,

Mature, weli-known technology that can be readily implemented using widely
availabfe commerciat services, materials, and equipment. Since the materials and
equipment are readily available, no technical difficutties or delays are expected in
implementation. No special permits or approvals are required for implementing this
alternative.

The state acceptance of this alternative will be evaluated aftar regulatory agencies

State Acceptance The state acceptance of this alternative will be evaluated after regulatory agencies have The state acceptance of this alternative will be evaluated after regulatory
reviewed the FS. : agencies have reviewed the FS have reviewed the FS.
Community Community acceptance of this aliemative will be reviewed following the public review process. Community acceptance of this alternative will be reviewad following the pubiic Community acceptance of this alternative will be reviewed following the public review
Acceplance review process. process.
Cost ($) $0 $664,000 $1,702,000
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52.2 Alternative 2: Asphalt Cap Plus Institutional Controls and Access Restrictions

Alternative 2 includes construction of an asphalt cap in the central part of Unit 1 to reduce exposure
to Ra-226 contaminated soil. Instifutional controls consisting of land-use 1estrictions will also be
implemented to ensure the integrity of the cap and limit exposure to future landowner(s) and/or
user(s} A complete description of this alternative is presented in Section 4.2.

5221 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Capping will protect human health by acting as a bariier between the Ra-226 contaminated soil and
the surface environment, thus preventing human contact with the contaminated soil. The capping will
also prevent migration of Ra-226 by wind erosion and fugitive dust. Institutional controls in the form
of land-use restrictions will prevent exposure to contaminated soil by prohibiting activities that lead
to unacceptable exposure to human health and preventing inadvertent damage to the cap. However,
since this alternative does not remove contaminated material from the site, the 1isk due to exposure
to contaminated media is not entirely eliminated since prevention of contact is not assured.

5.2.2.2 COMPLIANCE WITH ARARS
Construction of an asphalt cap under Alternative 2 will comply with the federal chemical-specific
ARARs as follows:
» RCRA requirements for hazardous waste evaluation per Cal. Code Regs. tit. 22 § 66261 .21,
66261.22(a)(1), 66261.23, 66261 24(a)(1), and 66261.100

o RCRA groundwater protection standards per Cal. Code Regs. tit. 22 § 66264 94 (a)(1} and
(3), (¢), (d), and (e)

e NRC’sradiological criteria for license fermination under restricted reuse per I0CFR. §
20.1403 (a) and (b).

e Standards stipulated for radon decay products and gamma radiation levels per 40 CF R. §
192 12(b)(1) and (2).

Constraction of an asphalt cap under Alternative 2 will comply with the state chemical-specific
ARARs as follows:

e Non-RCRA state-regulated hazardous waste evaluation per Cal. Code Regs. tit. 22 §

66261.22(a)(3) and (4), 66261 24(a)(2)~(a)(8), 66261.101, 66261 3(a)(2) (C), and
66261.3(a)(2) (F)

¢ Classification of waste as designated, nonhazardous, or inert waste per Cal. Code Regs. tit.
27, §§ 20210, 20220, and 20230

Alternative 2 will comply with the following federal action-specific ARARs:
o  SCAQMD requirements for air emissions per SCAQMD rules 401, 403, 404, and 405
Alternative 2 will comply with the following state action-specitic ARARs:

o (California Department of Fish and Game requirements per California Fish and Game Code §
3005; 3503; 3503 5, 3800; and 4150, and Cal Code Regs. tit. 14 § 472.

No federal or state location-specific ARARs were identified for this alternative. A comprehensive
discussion of the ARARs is presented in Appendix C.
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5223 LONG-TERM EFFECTIVENESS AND PERMANENCE

Capping will not remove Ra-226 contaminated soil from Units 1 and 4 of Site 8; however, it will
prevent direct exposure and further migration of Ra-226. Proper maintenance of the asphalt cap and
implementation of institutional controls will be requited to ensure cap integrity and long-term
offectiveness of this alternative in protecting human health. Failure to address the degradation of cap
in the long term due to weathering, cracking, subsidence, or other deterforation could result in
unacceptable exposure to human health. Since the contaminated soil posing unacceptable risk to
human health will remain onsite for a long time (because of the long half-life of Ra-226), long-term
cap-maintenance and implementation of institutional controls will be required. A review of the
remedy will have to be conducted at least every 5 years (CERCLA Section 121[c]) to ensure that the
remedy continues to be protective of human health because this alternative would leave hazardous
substances on site, This alternative is not a permanent solution since Ra-226 is not treated or
removed fiom the site and the potential for inadvertent exposure of on-site receptors to Ra-226
cannot be entirely eliminated.

5224 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

Capping will not reduce toxicity due to Ra-226 or volume of Ra-226 contaminated soil. Capping will
reduce the mobility of Ra-226 via wind or surface water erosion. Any reduction in toxicity will only
occur due to 1adioactive decay of Ra-226.

5.2.2.5 SHORT-TERM EFFECTIVENESS

During cap construction, site workers and surrounding communities may be exposed to the
contaminated soil, fugitive dust and gas emissions. The risk of exposure will increase if excavation
and waste consolidation from other pazt of the site is required. Various procedures and engineering
controls will have to be implemented during the construction phase to reduce short-term risks to
community and radiation wotkers. These procedures and engineering controls will include spraying
water dwring earth-moving and grading operations, use of personnel protective equipment to
minimize direct contact with Ra-226 contaminated soil, and conducting daily safety briefings.

Heavy equipment used in cap construction will conform to the specifications of the California
Occupation Safety and Health Administration (Cal-OSHA). Heavy equipment will be operated only
by authorized and trained personnel, and will be toutinely inspected for satisfactory operations of
safety features, The time required for achieving remedial action objectives by this alternative will be
approximately 2 months.

5226 IMPLEMENTABILITY

Capping is a well-known technology that can be readily implemented using widely available
commercial services, materials, and equipment. Since the materials and equipment are readily
available, no technical difficulties or delays are expected in implementation. No special permits o1
approvals are required for implementing this alternative.

5227 CosT

The cost estimate for Alternative 2 was generated using the Remedial Action Cost Engineering
Requirements (RACER ™ 2005) system Version 7.0.1. Table 5-2 presents the estimated cost for
implementation of Alternative 2.

The capital costs for Alternative 2 include:

e Remedial design cost
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Cost of construction of an asphalt concrete cap over an area of 15,000 square feet

Cost of construction of an asphalt pavement over the remaining area (44,800 square feet) of
Units ! and 4

Cost of conducting radiclogical surveys and sampling during construction of an asphalt cap
Cost for implementing institutional controls

Protessional labor cost

The periodic costs for Alternative 2 include cost for conducting 5-year reviews to ensure
protectiveness of the remedy. The estimated net present worth of Alternative 2 is $664,000

Table 5-2: Cost Estimate Summary - Alternative 2

CAPITAL COST
ltem# | Component Total Cost
1. Capping $130,000°
2. Asphalt Pavement $84,000
3. Radiological Surveys and Sampling $35,500
Subtotal $249,500
Contingency (20 percant)® $49,900
Subtotal $299,400
4, Institutional Contrels $84,500
5. Professional Labor $183,200
6. Remedial Design $20,000
Escalation® $8,800
Total Capital Cost $596,000°

PERIODIC COST
7. Five-year Reviews® $189,900
Escalation® $85,500
Total Periodic Cost $275,000°
Present Value of Periodic Cost’ $68,000°
TOTAL PRESENT VALUE' $664,000°
MNotes:

® The capital cost of components includes contractor markups, or overhead and profit. RACER 2005 Markup Template was
used to calculate Marked-up Cost The listed costs do not include escalation.
" 20 percent contingency was assumed to caver unknowns, unforeseen circumstances, or unanticipated factors that are not
possible to evaluate from the data on hand.
* Escalafion modifies project cost from the current date of the estimate (March 2005) to the date when cost will actually be
incurred {(February 2006). RAGER uses escalation factors to account for inflation and adjust the price from current dollars to
the future estimated cost on the date when work is expected to begin. All escalation factors in RACER are obtained from the
Inflation indices on the Secretary of the Air Force Financial Management and Gomptroller's (SAF/FMC) website,
" The costs were rounded of to nearest thousands
® The estimate presented is for a fotal of & five-ysar reviews for a period of 30 years.

The present value analysis was performed for a period of 30 years, using a discount rate of 7 percent. The value reflecis
the net present worth as of February 2006.

5228

STATE ACCEPTANCE

The state acceptance of this alternative will be evaluated after regulatory agencies have reviewed the
Final FS.
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5229 CoMMUNITY ACCEPTANCE

Community acceptance of this alternative will be reviewed following the public review process

5.2.3 Alternative 3: Excavation and Off-site Disposal

Alternative 3 includes excavation of contaminated soil exceeding the target cleanup goal for Ra-226.
The excavated soil will be disposed at a commercial facility licensed to receive Ra-226 contaminated
soil. A complete description of this alternative is presented in Section 4 3.

523.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternative 3 will reduce the human-health risk at the site since the contaminated soil at Site 8 Units
1 and 4 will be removed . Thetefore, this alternative is considered protective of human health,

5.2.3.2 COMPLIANCE WITH ARARS

Alternative 3 will comply with the federal chemical-specific ARARs as follows:

RCRA requirements for hazardous waste evaluation per Cal. Code Regs. tit. 22 § 66261 21,
66261.22(a)(1), 66261 .23, 66261.24(a)(1), and 66261.100

RCRA groundwater protection standards per Cal. Code Regs. tit. 22 § 66264.94 (a)(1) and
(3), (¢), (d), and (¢}

NRC’s radiological criteria for license termination under unt estricted reuse per 0 CF R, §
20.1402

Concentration limits for cleanup of Ra-226 per 40 CF R. § 192 12(2), 192 32(b)(2), and
192.41

Standards stipulated for radon decay products and garnma radiation levels per 40 CEFR. §
192.12(b)(1) and (2).

Alternative 3 will comply with the state chemical-specific ARARs as follows:

Non-RCRA state-regulated hazardous waste evaluation per Cal. Code Regs. tit. 22 §
66261.22(2)(3) and (4), 66261.24(a)(2)«a){8), 66261.101, 66261 3(a)(2) (C), and
66261 3(a)(2) (F)

Classification of waste as designated, nonhazardous, or inetrt waste per Cal. Code Regs. tit.
27, §§ 20210, 20220, and 20230

Alternative 3 will comply with the following federal action-specific ARARs:

RCRA requirements for genetation and storage of hazardous waste per Cal. Code Regs. tit.
22 § 66262.10(a), 66262.11, 66264.13(a) and (b), 66262.34, 66264171, 66264.172,
66264.173, 66264.174, 66264.175(2) and (b), and 66264.178; and 40 CF R. §

264 554(d)(1)(i-ii) and (d)(2), (&), (6, (0, (1), (§), and (k).
RCRA requirements for clean closure per Cal. Code Regs. tit. 22 § 66264.111(a) and (b).
SCAQMD requirements for air emissions per SCAQMD rules 401, 403, 404, and 405

Alternative 3 will comply with the following state action-specific ARARs:
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e California Department of Fish and Game requirements per California Fish and Game Code §
3005; 3503; 3503 .5; 3800; and 4150, and Cal. Code Regs. tit. 14 § 472,

5.2.3.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

Alternative 3 will provide long-term effectiveness at Site 8, Units 1 and 4 since the contaminated soil
will be removed. This alternative is a permanent solution because soil with Ra-226 concentrations
preseniing unacceptable risk to human health will be removed from the site.

5.2.3.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME

This alternative does not reduce toxicity and mobility of Ra-226 contaminated soil through
freatment. However, since this alternative involves excavation and off-site disposal, the toxicity to
on-gite teceptors and mobility of Ra-226 at Units 1 and 4 of Site 8 is reduced. The use of remedial
action support smveys during excavation to identify the areas of elevated Ra-226 will reduce the
volume of the excavated soil requiring disposal.

5235 SHORT-TERM EFFECTIVENESS

Alternative 3 includes excavation, temporary stoiage, and transportation of Ra-226 contaminated soil
at Units 1 and 4 of Site 8 These activities may expose site workers and surrounding communities to
the contaminated soil, fugitive dust, and gas emissions. Various procedures and engineering controls
will have to be implemented during the construction phase to reduce short-term risks to community
and radiation workers. These procedures and engineeting controls will include spraying water during
excavation and earth-moving operations, use of personnel protective equipment to minimize direct
contact with Ra-226 contaminated soil, and conducting daily safety briefings.

Heavy equipment used in excavation and earth-moving operations will conform to the specifications
of the Cal-OSHA . Heavy equipment will be operated only by authorized and trained personnel, and
will be routinely inspected for satisfactory operations of safety features. The time required for
achieving RAOs using this alternative will be approximately 2 months, and will include site
preparation, excavation, loading, and off-site transportation of contaminated soil

52.3.6 IMPLEMENTABILITY

Excavation is a well-known technology that can be readily implemented wsing widely available
commercial services, materials, and equipment. Since the materials and equipment are readily
available, no technical difficulties or delays are expected in implementation. No special permits or
approvals are required for implementing this alternative.

5237 CosT

RACER™ 2005 system Version 7.0.1 was used to generate cost estimate for Alternative 3, Table 5-3
presents the estimated cost for implementation of Alternative 3.

Since Alternative 3, includes removal of Ra-226 contaminated soil exceeding the release criteria and
disposal at an off-station facility, no O&M costs are associated with this alternative. The capital costs
for Alternative 3 include:

» Remedial design cost.

e Cost of excavating Ra-226 contaminated soil. The estimated volume of contaminated soil is
1,250 bey.

e Cost of backfilling the excavation area with clean fill material (for site safety)
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o Cost of remedial action support surveys and final status surveys to demonstrate that the
cleanup has been achieved at the site.

s Professional labor cost.

e Cost of preparing closure documentation

5.2 3.8 STATEACCEPTANCE

The state acceptance of this alternative will be evaluated after regulatory agencies have reviewed the
Final ES.

5239 COMMUNITY ACCEPTANCE

Comriunity acceptance of this alternative will be reviewed following the public review piocess.

Table 5-3: Cost Estimate Summary - Alternative 3

CAPITAL COST

ltem# | Component Total Cost
1. Excavation and Backiilling $42,000°
2 Radiological Surveys and Sampling $57,100
3. Off-site Transportalion and Waste Disposal $876,000°
Subtotal ‘ $975,100
Contingency (20 percent)® $195,010
Subtotal $1,170,120
5. Professional Labor $457,000
8, Remedial Design $29,000
7. Site Closure Documentation $23,600
Escalation’ $22,300
Total Capital Cost $4,702,000°
TOTAL PRESENT VALUE' $1,702,000°

MNotes:
2 The capital cost of components includes: contractor markups, or overhead and profit. RACER 2005 Markup Template was
used to calculate Marked-up Cost, The listed costs do not include escalation,
* The transportation and disposal cost was based on following assumptions: (I} Volume of sail requiring disposal = 1562 cy
{assuming expansion factor of 1.25); (i) Distance to off-site disposal facility = 900 miles (one-way); and (jii) Disposal fee =
$250 per cy (based on a quotation).
© 20 percent contingency was assumed to cover unknowns, unforeseen circumstances or unanticipated factors that are not
possible to evaluate from the data on hand.
9 Escalation modifies project cast from the current date of the estimate (March 2005} to the date when cost will actually be
incurred (February 2006), RACER uses escalation factors to account for inflation and adjust the price from eurrent dollars to
the future estimated cost on the date when work is expected to begin. All escalation factors in RACER are obtained from the
Inflation Indices on the Secretary of the Air Force Financial Management and Comptroller's (SAF/FMC) website.
¢ The costs were rounded off to nearest thousands.
" The present value of the altemative is same as the capital cost since alt the incurred costs are capital costs. The value
reflects the net present worth as of February 2006.

5.3 COMPARATIVE ANALYSIS OF ALTERNATIVES

The comparative analysis of alternatives constitutes evaluation of alternatives in relation to one
another for each of the nine NCP evaluation criteria. The purpose of this analysis is to identify the
relative advantages and disadvantages of each alternative.
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The following sections present the comparative analysis of the three remedial alternatives developed
for Site 8, Units 1 and 4. Table 5-4 presents the summary of the comparative analysis.

5.3.1 Overall Protection of Human Health and the Environment

Alternative 1 is not protective of human health and the environment since it does not include any
action to reduce exposure or potential environmental migration of Ra-226 at Units 1 and 4 of Site 8.
Alternative 2 will provide reduction in risk by isolating and preventing human contact with Ra-226
contaminated soil by construction of an asphalt cap. Although the cap 1educes potential migration of
Ra-226, prevention of contact with the contaminated soil or release of Ra-226 to the environment is
not assured, Therefore, Alternative 2 is considered only moderately protective of human health and
the environment. Alternative 3 is considered fully protective of human health and the environment at
Units 1 and 4, since it involves complete removal of Ra-226 contaminated soil posing unacceptable
1isk to human health.

5.32 Compliance with ARARs

Alternative 1 will not comply with any ARARs because no remedial action will be taken to reduce
risks associated with contaminated soil at Site 8, Units 1 and 4. Alternative 2 will comply with
ARARs pertaining to protection of human health by attaining the prescribed dose standards, air
emissions due to fugitive dust, and protection of biological resources during remedial action
implementation.

Alternative 3 will comply with ARARs pertaining to classification, generation, transportation,
storage, and disposal of hazardous waste; air emissions due to fugitive dust; protection of human
health by attaining the prescribed dose standards; and protection of biological resources during
temedial action implementation

5.3.3 Long-term Effectiveness and Permanence

Alternative 1 will have very litfle long-term effectiveness because it includes no remedial action.
Environmental conditions at Units 1 and 4 will remain essentially unchanged from those now present
at the site. The only mechanism acting to reduce concentrations of Ra-226 would be radioactive
decay which is a very slow process because of a long half-life (1,600 years) of Ra-226. Alternative 2
will have long-term effectiveness in preventing contact with the contaminated soil provided the
asphalt cap is not damaged or removed. Similar to Alternative 1, radioactive decay will be the only
process acting to reduce contaminant concentrations in the scil for Alternative 2. Therefore,
Alternative 2 is only moderately effective in the long term because it does not represent permanent
solution and inadvertent exposure to on-site receptors to Ra-226 cannot be entirely eliminated.
Alternative 3 offers long-term effectiveness and is considered a permanent solution since the
contaminants in shallow soil are physically removed from Units 1 and 4 of Site 8.

5.3.4 Reduction of Toxicity, Mobility, or Volume

Alternative 1 provides no appreciable reduction in toxicity, mobility, or volume of Ra-226 because
no remedial actions will be taken. Although radioactive decay will continue to reduce Ra-226
concentrations, only slight reductions in Ra-226 toxicity and volume will be realized over a long
time. Similarly, Alternative 2 does not reduce toxicity or volume beyond the slight long-term
changes resulting from radioactive decay. However, capping will reduce mobility of Ra-226 via
wind or surface water erosion. Under Alternative 3, the contaminated soil will be physically removed
from Units 1 and 4 of Site 8; therefore, toxicity to on-site receptors and mobility of Ra-226 at the site
will be substantially reduced. Additionally, the use of remedial action support surveys duting
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excavation to identify the areas of elevated Ra-226 will reduce the volume of the excavated soil
requiring disposal

5.3.5 Short-term Effectiveness

There is no short-term effectiveness associated with Alternative 1 since no remedial activities are
performed. However, since no action will be taken under Alternative 1, no additional risks will be
posed to the community, the workers, or the environment

Alternative 2 will include construction of an asphalt cap over an area of approximately 15,000 square
feet. Alternative 3 will include excavation, temporary storage, tiansportation, and disposal of Ra-226
contaminated soil. Both the alternatives involve activities that may expose site-workers and
surrounding communities to the contaminated soil, fugitive dust, and gas emissions if the specific
procedures and engineering controls are not implemented. Compared to excavation and earth-
moving activities associated with Alternative 3, cap construction will cause only minor disturbance
of the contaminated soil since the ground surface is already level and little site preparation work
should be required prior to capping. Therefore, Alternative 2 provides better short-term effectiveness
compared to Alternative 3.

5.3.6 Implementability

There are no implementability issues associated with Alternative 1 since no action will be taken.
Alternative 2 includes construction of an asphalt cap and Alternative 3 includes excavation and off-
site disposal of contaminated soil. Both capping and excavation ate well-known technologies that
can be readily implemented using widely available commercial services, materials, and equipment.
No technical difficulties or delays are expected in implementation of either alternative.

5.37 Cost

No cost is associated with Alternative 1 The estimated total present value of Alternative 2 is
$664.000. It should be noted that present value analysis for Alternative 2 was performed for an
operational lifetime of 30 years. However, since the radioactive half-life of Ra-226 is long, the
operational lifetime of Alternative 2 could exceed 30 years and may result in cost significantly more
than estimated. The estimated total present value of Alternative 3 is $1,702,000.

5.3.8 State Acceptance

The state has not yet commented on the thiee alternatives proposed for Ra-226 contaminated soil at
Units 1 and 4 of Site 8.

539 Community Acceptance

Community acceptance of one or more of the three alternatives proposed for Site 8, Units | and 4
will be assessed following the public review process.
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Radiological Investigation Results Summary - IRP Site 8, Units 1
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1. INTRODUCTION

This appendix presents methodology, procedures and evaluation of results for radiological
investigations conducted at Units 1 and 4 of the Installation Restoration Program (IRP) Site 8 at the
former Marine Corps Air Station (MCAS) El Toro, California. The radiological investigations
included historical radiological assessment (HRA), scoping and characterization surveys, and soil
sampling to assess the nature and extent of radiological contamination. This appendix also presents
the results of screening-level 1isk and dose assessments conducted to quantify adverse human health
effects associated with exposure to radioactive contaminants at Units 1 and 4 of Site 8. These
assessments were based on the results of previous adiological investigations.

1.1 SITE LOCATION

Former MCAS EI Toro is located in south-central Orange County, California, approximately 8 miles
southeast of Santa Ana and 12 miles northeast of Laguna Beach (Figure A-1). Former MCAS
El Toro covers approximately 4,738 acres and was closed on 2 July 1999, as a part of the Base
Realignment and Closure (BRAC) Act.

Site 8 is located in the southwest quadrant of former MCAS El Toro, and is bounded by South
Marine Way to the northeast, Q Street to the northwest, Building 360 to the southwest, and Building
800 to the southeast (Figure A-1 and Figure A-2).

1.2 SITE DESCRIPTION

Site 8 was formerly a Defense Reutilization and Marketing Office (DRMO) storage area tor
containerized liquids, and scrap and salvage materials from former MCAS El Toro and former
MCAS Tustin. The scrap materials included mechanical and electrical components and various types
of liquids.

Site 8 comprises two distinct but adjacent areas bisected by R Street: an old salvage yard and a main
storage yard. These two areas are subdivided into the following five separate units:

e Unit I, East Storage Yard
o Unit 2, West Storage Yard

e Unit 3, Refuse Pile Area (the location of a former refuse pile within the West Storage
Yard)

o Unit 4, Polychlorinated biphenyl (PCB) Spill Area (located within the east storage yard)
e Unit 5, Old Salvage Yard (JEG 1993)

Units 1 and 4 constitute an area approximately 265 feet by 230 feet (61,000 square feet).
Approximately, 90 percent of this area (54,900 square feet) consists of an unpaved, rocky soil
surface, and the remaining 10 percent (6,100 square feet) consists of an asphalt-paved surface (see
Figute A-2).

Radium-226 (Ra-226) is the primary radionuclide of potential concern at Site 8. Servicemen at
former MCAS El Toro performed maintenance on aircraft that were equipped with components
containing Ra-226. The radium containing components used on aircraft in 1940s, 50s, and 60s
included radioluminescent dials, gauges, and markers. Equipment and consumer products such as
electron tubes (historically containing cobalt-57, cobalt-60, thorium-232, krypton-85, etc.), smoke
detectors (Americium-241), exit signs (Hydrogen-3), which contain exempt quantities of radioactive
materials, may have also existed. Contamination, as a possible result of their use, would typically
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only produce contamination at a small fraction of the release limit. Therefore, these radionuclides
ate not of concern (Weston 2004a).

1.3 PREVIOUS RADIOLOGICAL INVESTIGATIONS

The radiological evaluation at Site 8 began with the stationwide HRA conducted for MCAS El Toro
in 1999 and 2000 (Weston 2000). The purpose of the HRA was to identify potential, hkely, ot
known sources of radioactive material and 1adioactive contamination based on existing or derived
information and to identify sites that need further action as opposed to those posing no threat to
human health. As a part of HRA, interviews, records review, site inspections, and limited informal
surveys were conducted at MCAS El Toro Based on the survey results, Site 8 was recommended for
firther investigation, including radiological surveys, since it potentially handled small quantities of
Ra-226 painted parts and gauges. Subsequent to the issuance of the HRA, on-site 1adiological
characterization surveys and sampling were conducted at Site 8 in June — November 2001 and March
2004 These investigations were performed in accordance with Radiological Survey Plan (Weston
2001) and Radiological Sampling Amendment (Weston 2003) at all the five units of IRP Site 8

An analysis of data obtained from radiological surveys and goil sampling at Site 8 indicated that the
site could be divided into two parts based on the level of Ra-226 contamination, The Ra-226
concentrations at Units 2, 3, and 5 of Site 8 were found to be consistent with the background,
whereas locations with higher than background concentrations of Ra-226 were found at Units 1 and
4 of the site. Therefore, a radiological release repott for Units 2, 3, and 5 of Site 8 was issued in
conjunction with IRP Site 12, and IRP Site 25 (Bee Canyon Wash OQutfall) (Weston 2004a). Based
on the statistical analyses of the Ra-226 data, and risk and dose assessments, this report concluded
that the occurrence and distribution of Ra-226 at Units 2, 3, and 5 of Site 8 are consistent with
ambient concentrations. Therefore a Site Evaluation Accomplished (SEA) recommendation was
made for Units 2, 3, and 5 of Site 8. The SEA recommendation denotes that the CERCLA
requirement for the site evaluation of radionuclides has been accomplished, and radionuclides will be
removed from the list of COPCs and further consideration under CERCLA at these units. However,
since locations with higher than background concentrations of Ra-226 were found at Units 1 and 4 of
Site 8, these units are addressed separately in this Action Memorandum.

1.4 ESTABLISHMENT OF RELEASE CRITERIA FOR RA-226

In order to evaluate whether a release of Ra-226 has occurred at Site 8, release criteria was
established during the issuance of radiological release report for IRP Sites 8 (Units 2, 3, and 5), 12,
and 25 (Weston 2004a). These criteria, based on regulatory agency guidelines, and United States
(U.8.) Nuctear Regulatory Commission (NRC) and U S. Environmental Protection Agency (EPA)
regulations, included the following:

o Radionuclide Concentration — The site release level as defined in Multi-Agency Radiation
Survey and Site Investigation Manual (MARSSIM) (EPA 2000) is known as derived
concentration guideline level (DCGL). The Navy established a Ra-226 DCGL of'1
picoCurie per gram (pCi/g) above background. This level was established as the result of
discussions with the EPA and California Department of Health Services (DHS) during the
joint MCAS El Toro-Tustin Base Cleanup Team (BCT) Meeting of February 6, 2003. The
tisk and dose modeling conducted in support of this FS Addendum demonstrated that a Ra-
226 concentration of 1 pCi/g above background satisfies the NRC dose criteria of 23
millirem per year (mrem/y) and 1esults in a risk within the acceptable NCP risk 1ange of 10
to 107, for residential (unrestricted release) scenario. Additionally, the cost-benefit analysis
shows that this concentration of Ra-226 is as low as reasonably achievable (ALARA) (see
Appendix B for details).
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! Radiological analyses petrformed on 15 background 1eference area soil samples collected
throughout the MCAS El Toro, yielded a mean background soil concentration for Ra-
226 of 1.05 pCi/g. Using a DCGL of 1 pCi/g, the Ra-226 release limit for the Station
was set at 2.05 pCi/g (1 pCi/g plus Station background)

o Dose — Residual radioactivity (due to Ra-226) that is distinguishable fiom background
radiation results in a total effective dose equivalent (TEDE) to an average residential
! receptor that does not exceed 25 mrem/y, as specified in 10 Code of Federal Regulations
(C F.R) 20, Subpart E, and that the residual radioactivity has been reduced to levels that
are as low as reasonably achievable (ALARA) (10 CF R. Section 20.1402).

e Risk— Residual Ra-226 comresponds to the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP) defined risk range of 10° to 10™ and consideration of
uncertainties including inherent spatial and measuwrement variabilities in Ra-226
concentrations, and vncertainties in risk assessment indicates that the level of Ra-226
exposure at the sites is in the range of background for a residential receptor.

The radiological surveys at IRP Site 8 were designed considering the DCGL for Ra-226 of 1 pCi/g

above the mean value of the background measurements, This DCGL was also used for statistical
evaluation of the radiological investigation data to assess if a 1elease of Ra-226 had occurred.
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Therefore, 16 samples were collected from higher reading areas in contiguous, homogeneous
locations that were representative (see Section 2 1.2 - Note) of the several areas in question. Figure
A-5 provides a survey map showing all 16 solid sample locations. Direct survey radiation
measurements, using an unshielded 2 inch X 2 inch detector, were recorded at each sample location
both before and after sampling (see Table A-4).

The samples collected from the site were individually packaged and sent, using chain-of-custody
control, to a certified laboratory for isotopic analysis.

Of the 16 soil samples collected, 15 samples contained Ra-226 concentrations greater than 1 pCi/g
above background. The concentrations of Ra-226 in these samples ranged from 7.5 to 329 pCi/g, and
averaged at 95 .98 pCi/g.

During sampling of Units 1 and 4, eight radiological anomalies were removed. The removed items
comprised three sheet-metal label tags, one small screw, two pieces of asphalt, and three scoops of
soil/rock (see Table A-5).

Table A-4: Soil Sampling Results

on Gamma Spectrometry Resulis®
Sample Reading Before® | Reading After® |  Contact® Ra-226 Estimated Error
No?® (cpm) {cpm) (cpm) {pCifg) {pCiig)
2 28,631 23,002 8,951 8.90 16
3 51,632 36,995 15,183 16.10 2.7
4 132,007 30,317 24,165 63.00 11
5 65,726 43,631 15,080 4540 7.7
5] 78,007 49,196 29,693 329.00 54
7 91,152 30,777 21,441 76.00 13
8 16,088 16,109 15,639 7.50 14
<] 39,999 34,980 16,667 49.20 8.2
10 131,837 61,373 35,742 256.00 42
1 97,300 35,936 13,233 19.80 34
12 107,152 45,628 37,845 307.00 51
13 32,042 23,590 13,437 15.70 2.7
14 20,214 16,762 14,403 18.10 3.2
15 10,499 10,416 12,127 0.95 0.20
16 406,605 235,204 33,776 239.00 40
17 57,700 36,846 21,985 83.00 14
Average 85,456 45,673 20,642 95.98
Notes: .

pCi/g picocuries per gram

<MBDC less than minimum detectable concentration

? See Figure A-5 for sampling locations.

® Highast one-minute gamma reading observed on ground surface prior to collecting sample using 2x2 Nal detector.

¢ Highest one-minute gamma reading observed on ground surface after sample has been collected using 2x2 Nal detector.
¢ On-contact one-minute reading taken on outside of sample container using 2x2 Nal detector.

® See Section 1.2 for rationale on selection of Ra-226 as the isotope of concemn,
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Table A-5: Anomalies Description
Anomaly® | Description Anomaly On-Contact Reading®
No. (cpm)
3 Chunk of asphait 66,064
4 Small metal tag 109,199
8 Removed half a bag of rocks and dug to 87 depth; could not find any discrete 35 448
SOUFCES
7 2 anomalies; one small screw and one scoep of dirt/rocks 140,736
11 Metal label plate 1/2" x 2° 188,972
12 One scoop of dirt with rocks _ 141,483
16 Chunk of asphalt; dug to 87 could not find any discrete sources 83,121
17 Metal label plate 172" x 2" 62,249
Notes:

2 See Figure A-5 for anomaly locations.
® On-contact one-minute reading taken on outside of anomaly container using 2x2 Nal detector.

3.3 TEDE ANALYSIS RESULTS

Based on the average concentration of Ra-226 in the soil samples collected from Units 1 and 4 of
Site 8, TEDE analysis was performed for a residential receptor using the NRC dose assessment
software, DandD version 2.1.0. The average concentration of Ra-226 at Units 1 and 4 of Site 8 was
estimated to be 95.98 pCi/g. For an incremental soil concentration of 94.93 pCi/g (95.98 pCi/g minus
1.05 pCi/g), the DandD software yielded a TEDE of 3,800 mrem/y. The 95 percent confidence
interval for the 0.9 quantile value of the TEDE results in a range from 3,660 to 4,100 mrenvy.
Attachment 1 presents a detailed report on TEDE analysis for residential scenario.

3.4 RiSK SCREENING RESULTS

Incremental Tisk above background was calculated for average incremental concentration of Ra-226
of 94,93 pCi/g, using U.S. EPA’s PRG calculator for radionuclides (EPA 2004), This calculation
estimated the 1isk due to incremental concentration of Ra-226 of approximately 7.7E-03, which is
beyond the NCP defined risk range of 10% to 10™ (see Attachment 2). Additionally, this risk exceeds
the action level (10™*) typically associated with remediation requirements.
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4. SUMMARY AND CONCLUSIONS

The radiological investigations conducted at Units 1 and 4 of Site § including radiological scan
surveys and soil sampling are sufficient to assess if the release of Ra-226 has occurred at these units
in accordance with the release criteria specified in Section 14. The screening level risk and dose
assessments conducted using the results of radiological investigations provide a reasonable
evaluation of human health effects due to Ra-226.

4.1 SUMMARY

Following is the summary of results for radiological investigations conducted at Units 1 and 4 of
Site 8:

e Of the total of 89,356 high density scan survey readings collected at Units 1 and 4 of Site
&, a total of 3,706 data points were observed to exceed the ILyna for the shielded 3 inch
¥ 3 inch detectors or the unshielded 2 inch X 2 inch detector.

o A total of 394 data points were observed to exceed the approximate scan survey DCGL
for the shielded 3 inch X 3 inch detectors or the unshielded 2 inch X 2 inch detector.

o Of the 16 soil samples collected from the areas with elevated scan readings (greater than
IL.), 15 samples contained Ra-226 concentrations greater than 1 pCi/g above background.

o The concentrations of Ra-226 in the soil samples that exceeded the Ra-226 DCGL (2.05
pCi/g) ranged from 7.5 to 329 pCi/g.

e The average Ra-226 concentration in the samples collected at Units 1 and 4 of Site 8 was
95 98 pCi/g.

¢ During soil sampling at Units 1 and 4, eight radiological anomalies were removed. The
removed items comprised three sheet-metal label tags, one small screw, two pieces of
asphalt, and three scoops of soil/rock.

e The results of dose assessment using DandD software indicated that an incremental
Ra-226 concentration in soil of 94.93 pCi/g (95.98 pCi/g minus 1.05 pCi/g), results in a
TEDE of approximately 3,800 mrem/y.

o The risk due to incremental concentration of Ra-226 above background, using U.S.
EPA’s PRG calculator was estimated to be 7.7E-03, which exceeds the action level (10
typically associated with remediation requirements.

4.2 CONCLUSIONS

The scan survey and soil sampling results at Units 1 and 4 of Site 8 indicate that Ra-226 is present at
concentrations above background at these units. The results of the TEDE analysis using incremental
concentration of Ra-226 above background at Units 1 and 4 indicate that TEDE for the residential
receptor cxceeds 25 mrem/y. Additionally the incremental carcinogenic 1isk above background of
7.7E-03 exceeds the action level (10 typically associated with remediation requirements. Thus both
risk screening and dose assessment indicate that present levels of Ra-226 at Units 1 and 4 present
unacceptable risk to human health, and therefore must be addressed by a response action under
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).
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DandD Residential Scenario

DandD Version: 2.1.0
Run Date/Time: 8/10/2004 5:05:42 PM
Site Name: Site8 Units 1&4

2 DandD Residential Scenario

Page 1 of 39

Description: TEDE Analysis for Units 1 and 4 of Site 8 using average Ra-226 Concentration
FileName:L:\work\Remediation\Projects\29307 (CTO-68)\Sites 8, 12
\DOCUMENTS\Action_Memo\WorkingDraft\Appendix C\DandD_Units1&4Sim med

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are NOT distributed among all progeny

Number of simulations: 100
Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is ON
Drinking Water Pathway is ON
Irrigation Pathway is ON

Surface Water Pathway is ON

Initial Activities:

Area of
Nuclide Contamination Distribution
(m?)
226Ra+C [UNLIMITED CONSTANT(pCi/g)
Justification for concentration: Weston's soil Value 0 49F401
sampling data for Ra-226

Chain Data:

Number of chains: 1

Chain No. 1; 226Ra+C
Nuclides in chain: 10

file /1T Awork\2930\work\Sites 8. I2\DOCUMENT.. \DandD Units1&4Sim_res_Detail ht

2/1412006



DandD Residential Scenario

Pag

e2o0f39

Ingestion|{Inhalation Sw
Nuclide Ch.ain Half || First |[Fractional|[Second|[Fractional| CEDE CEDE Dose
Position|| Life |Parent] Yield [Parent| Yield Factor | Factor Fa
(Sv/Bg) || (Sv/Bq) ||((Sv/d)/

eRasCl__ssios | C T
222Rn |2 [3.82E+001 |1 i o f0.00E+00]j0.00E+00 |3.41E-1
[218P0  |[Implicit | 2 |z i | "~ Jlo.c0E+00][0.00E+00 |[7.67E-1
[214Pb  |[tmplicit || 2 Joovsos | | [1.69E-10}2.11E-09_|[2.10E-1
[218At  [[implicit | 2 Joooo2 | | 10.00E+00]0.00E+00 }10.00E+(
214Bi  [[Implicit | 2 I | | J7.64B-11|1.78E-09 [[1.22E-1
[214Po  ||Implicit | 2 Jlo.oo9s | | [0.00E+00]0.00E+00 |[7.02E-1
210Pb |3 [8.15E+032 {1 o o [1.45B-06 |[3.67E-06 ||2.14E-1
210Bi |4 l15.01E+00|3 1 o o [1.73E-09 ||5.29E-08 _||9.06E-1
R1oPo |5 {1.38E+02)|4 1 0o o |l5.14E-07 |[2.54E-06 |[7.16E-1

Initial Concentrations:

Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value

. Soil Concentration
Nuclide (pCilg)

[210Bi llo.63E+01

[210Po l0.63E+01 |
[226Ra 19.49E+01 ]
[222Rn |l9.49E+01 |
218P0 9.49E+01 |
[214Pb [9.49E+01 |
218At 11.90E-02 i
[214Bi |[9.49E+01 |
[214Po [9.49E+01 |
[210Pb [9.63E+01 |

Model Parameters:

General Parameters:
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r Parameter Name ” Description ” Distribution l
Tv Translocation factor for leafy
. CONSTANI(none
(1):Translocation:Leafy |[vegetables (none)
!Eefault value used “ Value 1.00E+00 l
Tv Translocation factor for other
. CONSTANI (none
(2):Translocation:Root  ||vegetables (none)
!Default value used ” Value 1.00E-01 l
Tv L. .
. . Translocation factor for fruit  [|[CONSTANT (none
(3):Translocation:Fruit (none)
[Default value used | Value 1.00E-01 |
Tv . .
. . Translocation factor for grain |[CONSTANT (none
(4):Translocation: Grain & (nore)
!Default value used rValuc 1.00E-01
Tf(1): Translocation:Beef ||Translocation factor for forage CONSTANT (none)
Forage consumed by beef cattle
!Default value used IValue 1.00E+00
Tt Translocation factor for forage
. i . . . Ccation ractor 1or ag
(2):Translocation:Poultry consumed by pouliry CONSTANT (none)
Forage
[Default value used “ Value 1.00E+00 |
T . nen [[Translocatioin factor for :
Tf(3): Translocation:Milk|\; © =~ @ medby milk  [[CONSTANI(none)
Cow _ COWS
[Defautt value used || value 1 00E+00 |
Tt Translocati f tor for fi
T A || Translocation factor for forage .
(4):Translocation:Layer consumed by layer hens CONSTANT(none)
Hen Forage
[Default valu used || vaue 1.00E+00
Tg(1):Translocation:Beef || Translocation factor for stored CONST ANT (none)
Grain grain consumed by beef cattle
Befault value used Value 1.00E-01
Tg Translocation factor for stored
. A ‘ ' cation - for store
(2).'?r anslocation:Poultry e1ain consumed by pouliry CONSTANT (none)
Grain
Default value used ll Value 1.00E-01
Tg Translocation factor for stored
. . ' cal -for store
(3).Trans}0cat10n.hm1k erain consumed by milk cows CONSIANT(none)
Cow Grain
!Default value used ” Value 1.00E-01
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Tg
. . || ranslocation factor for stored
g).Té an@ocatmn.Layer grain consumed by layer hens CONSTANT (none)
€N rain
!Default value used ” Value 1 .00E-01 |
Th(1):Translocation:Beef|| I1anslocation factor for stored
Hay hay consumed by beef cattle CONSIANT(none)
!Default value used ” Value 1 QOE+00 |
Th
(2): Translocation: Poultr Translocation factor for stored CONSTANT (none)
H lransiocation:rouiry hay consumed by poultry
ay
!Defauit value used “ Value 1 QOE+00
Th
(3): Translocation: Milk Translocation factor for stored CONSTANT (none)
(': * ;‘ns ocation: hay consumed by milk cows
ow Hay
Default value used |ﬁaluc 1.00E+00
h
'(5-)"'1‘ anslocation:L . ||Translocation factor for stored CONSTANT (none)
H ) II_IanS ocation:Layer hay consumed by layer hens
en Hay
!Default value used || Value 1.00E+0Q0 ]
;c:.;(iziﬁleef Carbon x:tsi‘.sﬁc F;;t)l;)]l’ll of beef cattle H CONSTANT(none)
!Default value vsed " Value 3.60E-01 |
fFCE;(z,t)i:(ﬁi)ultI‘y Carbon 1::?;2 Iflratctlcm of poultry that is IEONSI ANT(none)
T
!Default value used n Value 1 80E-01 |
ch::l(gt).:Ml]k Carbon 1:;?52 rflractlon of milk that is CONSTANT (none)
! 101
!Default value used Ialue 6.00E-02
?a;:rt)i:jiggs Carbon ﬁ?ﬁi IEra\ctlon of an egg that is ||« o1 ANT (one)
T
!Default value used ” Value 1.60E-01 !
. ‘ Mass fraction of wet forage
fci(1):Beef Forage consumed by beef cattle that is{|CONSTANT (none)
Carbon Fraction catbon
Default value used “ Value 1 10E-01 |
. ‘ Mass fraction of wet forage
fcf(Z).Poultry_Forage consumed by poultry thatis  [[CONSTANT (none)
Carbon Fraction cathon
!Default value used Value 1.10E-01
AL i Mass fraction of wet forage
fef(3): Milk C(?W Forage consumned by milk cows that is||CONST ANT (none)
Carbon Fraction
carbon
!Dcfault valve nsed ” Value 1.10E-01
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. i , Mass fraction of wet forage
fef(4): Layer ﬂen Forage consumed by layer hens that isj|CONSTANT (none)
Carbon Fraction carbon
!Befault value used Iﬁalue 1.10E-01 J
. . vl Mass fraction of wet stored
feg(1):Beef Gr.am grain consumed by beef cattle ||CONSTANT(none)
Carbon Fraction that is carbon
lﬁ)efault value used l[VaIue 4 00E-01 |
. . . ol Mass fraction of wet stored
fcg(2).P0ultry. Grain grain consumed by poultry CONSTANT(none)
Carbon Fraction that is carbon
!Default value used ” Value 4.00E-01
3 A - Mass fraction of wet stored
feg(3):Milk C?W Grain grain consumed by milk cows |[CONSTANT(none)
Carbon Fraction that is carbon
[Default value used |[vatue 4.00E-01 ]
. ! s Mass fraction of wet stored
feg(4):Layer I:Ien Grain grain consumed by layer hens ||[CONSTANT(none)
Carbon Fraction that is carbon
[Default value used Value 4.00E-01 |
. . : Mass fraction of wet stored
fd_](l)_'Beef Hay Carbon hay consumed by beef cattle  [[CONSTANT(none)
Fraction that is carbon
|Defaylt value used | Value 7 O0E-02 ]
. . Mass fraction of wet stored
fch(Z).Poultry. Hay hay consumed by poultry that |[CONSTANI(none)
Carbon Fraction is carbon
[Defauit value used |Walue 7T.00E-02 I
VNG Mass fraction of wet stored
feh(3):Milk CPW Hay hay consumed by milk cows |[CONSTANT(none)
Carbon Fraction that is carbon
[Default value used [ value 7.00E-02 |
. . ' Mass fraction of wet stored
fch(4):Layer I,Ien Hay hay consumed by layer hens  [[CONSTANT (none)
Carbon Fraction that is carbon
!Default value used J[Value 7.00E-02
fCd:Soeil Carbon Mass fraction of dry soil that |l et ANT(none)
Fraction is carbon
!Befault value used IValue 3.00E-02
Specific activity equivalence
SATac:Animal Product ||of animal product and specific
Specific Activity activity of animal feed, forage, CONSTANT (none)
' and soil
!Default value used IValue 1.00E+00
. ‘ Fraction of forage consumed
xf(1):Beef Forage by beef cattle that is CONSTANT (nione)
Contaminated Fraction [ - ni0-ieq
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Default value used [ value 1 O0E+00 |
. i i Fraction of forage consumed
)(::f(Z).PO}lltr yf;f age by poultry that is CONSTANT (none)
ontaminated Fraction || . ntaminated
Iﬁ.)efauit value used |Vafue 1. 00E=+00 |
TR Y & , Fraction of forage consumed
)((:f(?))l\/ﬁl k Cow FOI a_ge by milk cows that is CONSTANT (none)
ontaminated Fraction || .o .00
[Dcfault value used i(VaIue 1.00E+00 J
e AN , . Fraction of forage consumed
té:f(él).La.yer Hei; FOI ?ge by layer hens that Is CONSTANT (none}
ontaminated Fraction ||.0..~ . .4
!Default value used ” Value 1.00E+00 |
. s Fraction of stored grain
)ég(l)'Be,ef Gr am‘ . consumed by beef cattle that isfCONSTANT (none)
ontaminated Fraction ||, iaminated
!Default value used “ Value 1.00E+00C |
. . exd Fraction of stored grain
Jég(Z) 'Po,ultry G %1]11 X consumed by poultry thatis  JCONSTANT (none)
ontaminated Fraction || . .. . .
!Default value used 11 Value 1 00E+00 |
YT ol Fraction of stored grain
)ég(-?’) Mﬂk COV;,GI a_m consumed by milk cows that isj{CONSTANT (none)
ontaminated Fraction || 0004
!Default value used “ Value 1.00E+00 1
R i ot Fraction of stored grain that is
Eg(4).La.yer Hen Gl‘ E,lm consumed by layer hens that is [[CONSTANT (none)
ontaminated Fraction ||, ... .o
!Default value used “ Value 1.00E+GO | i
. Fraction of stored hay
’éh(l) :Beef Hay consumed by beef cattle that is||CONSTANT (none)
ontaminated Fraction ||, . i,
IDefault value used " [ Value 1.00E+00 ]
. , Fraction of stored hay
}éh(z)'PO_qu deay ) consumed by poultry thatis  ||CONSTANT (none)
ontaminated Fraction || . . :minated
!Defau]t value used Waiue 1.00E+00
AL Fraction of stored hay
xh(3):Milk Cow Hax consumed by milk cows that is||[CONSTANT (none)
Contaminated Fraction ||. ntaminated
!Default value used ” Value 1.00E+C0 l
. Fraction of stored hay
)(i:h(4).Le}yer Hen Ha?’ consumed by layer hens that is ||{CONSTANT (none)
ontaminated Fraction ||, . ..
!Default value used I| Value 1 .00E+00 I
. . Fraction of water that is
}(K:W(l).Bf:ef “;ater_ . consumed by beef cattle that is{|CONSTANI (none)
ontaminated Fraction || iaminated
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!Default value used mme 1.00E+0Q0 J
. , Fraction of water consumed
XW(Z)'P(_)HIU y Watel: by poultry that is CONSTANT (none)
Contaminated Fraction |- . vinated
[Default value used ”Value 1.00E+00 |
RV L  |[Fraction of water consumed
XW(S)'NI_ﬂk Cow Waf' eI by milk cows that is CONSTANT (none)
Contaminated Fraction ||.0 .minated
!Default value used JI Value 1 DOE+00 I
. , _ |[Fraction of water consumed
Xw(4)'L‘f1yer Hen Wz}ter by layer hens that is CONSTANT(none)
Contaminated Fraction |0 oed
[Default value used n Value 1.00E+00 I
DIET:Garden Diet Fraction of human diet 2IOWN 1| ~NSTANT (none)
laefault value used ”Elue 1 00E+00 |
. Yearly human consumption of
Uv(1):Diet - Leafy lealy zegetables P CONSTANT (kg/y)
!Default value used Value 2.14E+01
T Yearly human consumption of
Uv(2):Diet - Roots other vegetables CONSTANTI (kg/y)
!Default value used J Value 4.46E+01
Uv(3):Diet - Fruit Eﬁftr;y human consumption of gt ANT (kefy)
!Efault value used J Value 5.28E+01 J
Uv(4):Diet - Grain ;‘:;iy human consumption of |l s g7 ANT (kefy)
!Efault value used I Value 1.44E+01
Ua(1):Diet - Beef E:jfr ly hurnan consumption of i~y qq T ANT (kgry)
IDefautt value used Valye  3.98E+01
Ua(2):Diet - Pouliry gjjt‘r);h“ma“ consumption of || NS TANT (kery)
!Befault value used ”Elue 2.53E+01 J
Ua(3):Diet - Milk :ﬁ(ﬂy human consumption of | ~orngT ANT(L/Y)
[Default value used F]alue 2.33E+02 J
Ua(4):Diet - Egg z;gasﬂy human consumption of CONSTAN1(kg/y)
!aefault value used Jl Value 1.91E+01 ]
Yearly human consumption of
Uf:Diet - Fish fish produced from an onsite  |JCONSTANT (kg/y)
pond
[Default value used |[Vale  206E+01
rﬁ': Consumption Period “COnsumption period for fish l CONSTANT(days) J
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[Default value used |[ Value 3 65E+02 ]
tev(1):Consumption Food consumption period for
Period - Leafy lealy vegetables CONSTANTI(days)
!Default value used ” Value 3 65E+02 |
tev(2): Consumption Food consumption period for
Period - Roots other vegetables CONSTANI(days)
!Default value used ”ﬁue 3 65E+02 | _
tev(3):Consumption Food consumption period for
. . X CONSTANT (days
Period - Fruit fruits (days)
[Default value used l?alue 3.65E+02 |
tev(4): Consnmption Food consumption period for |~y ot ANt (days)
Period - Grain grains
!Default value used ” Value 3.65E+02 t
tca(1):Consumption Food consumption period for
. CONSTANT((days
Period - Beef beef (days)
!Default value used - Jﬁalue 3.65E+02 I
tca(2):Consumption Food consumption period for || \yno7 ANT (days)
Period - Poultry poultry
!Default value used Jl Value 3.65E+02 !
tea(3): Consumption Food consumption period for
- . \ CONSTANT (days
Period - Milk milk (days)
Default value used . ” Value 3.65E+02 |
tca(4):Consumption Food consumption period for |} ~yyor ANT (days)
Period - Egg eggs
!Default value used Value 3.65E+02 |
. . Number of model layers used
Nunsat'lNumber Of_ to represent the unsaturated CONSTANT (none)
Unsaturated Layers zone
!Default value used " Value 1.00E+01 l
TstartR:Start Time ;flhgas}f:” time of the scenario |~ yrst ANT (days)
!Default value nsed ” Value 0 COE+00 I
. The ending time of the
TendR:End Time scenario in days CONSTANT (days)
Default value used || value 3.65E+05 |
ldtR:Time Step Size ||The time step size “CONSTANT(days)
!Default value used “ Value 3.65E+02
The time steps for the history
. . file. Doses will be written to
PstepR:Print Step Size the history file every n time CONSIANT(none)
steps
!Default value used “ Value 1.00E+00
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TI:Indoor Exposure The time the resident spends ||\ a1 ANT (days/year)

Period indoors Y8y

[Defau[t value used HValue 2.40E+02 l

TX:Outdoor Exposure  ||The time the resident spends ||~ no1 ANT (days/year)

Period outdoors sy

!Dcfault value used Jl Value 4,02E+01 |

' . . The time the resident spends
TG:Gardening Period sardening CONSTANTI(days/year)
[Default value used || value 2.92E+00 |
. . . . ‘Total time in the one year ‘

TTR:Total time in period exposure period CONSTANT(days/year)

!Defaul[ value used ” Value 3.65E+02

SFI:Indoor Shielding Shielding factor for the CONSTANT (none)

Factor residence

!]Sefault value used Value 5.52E-01 |

SFO:Outdoor Shielding |iShiclding factor for the cover {|~ e ANT (none)

Factor soil

[Default value used J Value 1.00E+00 l

IPD:Floor' dust loading |F100r dust loading l UNIFORM(g/m**2) |

Default value used Lower Limit 2 00E-02
Upper Limit 3.00E-01

RER:Indoor Resuspension factor for indoorlly =1 NEORM(1/m)

Resuspension Factor dust

Default value used Lower Limit 1 00E-07
Upper Limit 8.00E-05

CDO:.Outdoor' Dust Average dust loading outdoors]|[L OGUNIFORM(g/m**3)

Loading

Default value nsed Lower Limit 1 0O0E-07
Upper Limit 1.00E-04

CDandoor Dust Average dust loading indoors ||DERIVED(g/m**3)

Loading

IDefault value used H

PF:Indoor/Outdoor Fraction of outdoor dustin  |L omopas (none)

Penetration Factor indoor air

Default value used Lower Limit 2 00E-01
Upper Limit 7.00E-01

CDG:Gardening Dust Average dust loading while |\ e GRM(ofm#3)

Loading gardening ‘

Default value used Lower Limit 1.00E-04
Upper Limit 7.00E-04

Kﬁgndoor Breathing  |lp v rate while indoors  ||CONSTANT (m*#3/hr)
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!Default value used ” Value 8. 00E-01 |
VX:Outdoor Breathing Breathing rate while outdoots [|CONSTANT{m**3/hr)
Rate
lpefault value used “ Value 1.40E+00 |
VG:Gardening Breathing|lp ..o rate while gardening|{CONSTANT (m**3/h)
Rate
!Default value used J[ Value 1. 70E+00 I
GR:Soil Ingestion . .
. A ge rate of soil ingestion {|{CONSTANT(g/d
Transfer Rate verage Tate H e (&/d)
lDefanlt value used Value 5.00E-02 I
[[ TW:Diet - Water “Dxinking water ingestion rate [{CONSTANT(L/d) I
!Default value used ” Value 1.26E+Q0 |
H1:Surface Soil Thickness of the surface soil CONSTANT(m)
Thickness layer
!Default value used ” Value 1.50E-01
H2:Unsaturated Zone Thickness of the unsaturated || N TINTOUS TINEAR (m)
Thickness zone
Default value used Value Probability
3 05E-01 0.00E+00
6 68E-01 4.76E-03
8 11E-01 9 52E-03
9 21E-01 " 143E-02
9 94E-01 191E-02
1.03E+00 2 38E-02
1.07E+00 2.86E-02
1.14E+00 3.33E-02
121E+00 3 81E-02
1.30E+00 4 29E-02
1 31E+00 4 76E-02
1.32E+00 524E-02
1.56E+00 5.71E-02
1.58E+00 6.19E-02
1.61E+00 6.67E-02
1 69E+G0 7.62E-02
1.78E+00C 8.57E-02
1.80E+00 9 05E-02
1.81E+00 9 52E-02
1.84E+00 1 00E-01
1.87E+00 1.05E-01
1 92E+00 1 10E-01
2 04E+00 1.14E-01
2 10E+00 1.19E-01
2 11E+00 1 24E-01
2 32E+00 129E-01
2 36E+00 1.33E-01
2 37E+00 1.38E-01

2 39E+00 1 43E-01
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2 44+
2 44E+00
2 45E+00
2 59E+00
2 63E+00
2 69E+00
2. 79E+00
2.81E+00
2.90E+00
2.95E+00
3 07E+00
3 18E+00
3 22E+00
3 30E+00
3 34E+00
3 37E+00
3 44E+00
3 58E+00
3 62E+00
3 66E+00
3 T4E+00
3 86E+00
3 88E+00
4 17E+00
4.26E+00
4 A4E+00
4 63E+00
4 87E+00
5136300
5.18E+00
5.54E+00
5.83E+00
5 BGE+00D
5.86E+00
5 90E+00
6 0GE+00
6.13E+00
6.17E+00
6.22E+00
6.31E+00
6 36E+00
6.40E+00
6 46E+00
6 .51E+00
6 55E+00
6. 60E+00
6 86E+00
6 93E+00
6 95E+00
6 9TE+00
7 09E+Q0
7.18E+00

7 35E+00
7 AAFL0
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1 43K-Ut
1.52E-01
157E-0%
1.62E-01
1 67E-01
1.71E-01
1.76E-01
1.81E-01
1.86E-01
1 91E-01
1 95E-01
2 00E-01
2.05E-01
2 10E-01
2 14E-01
2 19E-01
2 24E-01
2 29E-01
2.33E-01
2.38E-01
2.43E-01
2.48E-01
2.52E-01
2.57E-01
2.62E-01
2.71E-01
2.76E-01
2.81E-01
2.86E-01
2 91E-01
2 95E-01
3.00E-01
3.05E-01
3.10E-01
3.14E-01
3.19E-01
324E-01
3 29E-01
3.33E-01
3 38E-01
343E-0l
3 48E-01
3 52E-01
357E-01
362E-01
3.67E-01
3.71E-01
3.76E-01
3.86E-01
3.91E-01
3 95E-01
4.00E-01

4.05E-01
4 10F-N1
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R T v

7 40E+00
7 43E+00
7 46E+00
7 59E+00
7.60E+00
7 .64E+00
7.87E+00
8. 10E+00
8 28E+00
8 35E+00
8 71E+00
8 71E+00
8.73E+00
8.79E+00
8.80E+00
8.82E+00
8 85E+00
8 89E~+00
8 90E+00
8 99E+00
9.00E+00
9 13B+00
9 14E+00
9 21E+00
9.31E+00
9 55E+00
0.60E+00
9.63E+00
9.86E+00
1.05E+01
1 07E+01
1 13E+01
1.15E+01
1.17E+01
1.20E+01
1 26E+01
1.26E+01
1 28E+01
1 32E+01
1.32E+01
1 34E+01
1 34E+01
1 36E+01
1 37E+01
1 38E+01
141E+01
1 45E+01
1.51E+01
1 52E+01
1 61E+01
1 62E+01
1.63E+01
1.66E+01
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4.14E-01
4 19E-01
4 24E-01
4 29E-01
4 33E-01
4 38E-01
443E-01
4.48E-01
4 52E-01
4 57E-01
4 62E-01
4.67E-01
471E-01
4 76E-01
4 81E-01
4 86E-01
491E-01
4 95E-01
5.00E-01
5.05E-01
5.10E-01
5 14E-01
5 198-01
524E-01
5.29E-01
533E-01
5.38E-01
543E-01
548E-01
5 52E-01
5.57E-01
5 62E-01
567E-01
5.71E-01
5.76E-01
5 81E-01
5 86E-01
5.91E-01
595E-01
6.00E-01
6.05E-01
6.10E-01
6 14E-01
6.19E-01
6.24E-01
629E-01
6 33E-01
6.38E-01
6 43E-01
6 48E-01
6.52E-01
6.57E-01
6.62E-01
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1.69E+01 6.67E-01
1 74E+01 671E-01
1 82E+01 6.76E-01
1 84E+01 6 81E-01
1.84E+01 6 86E-01
1.87E+01 6 91E-01
1.95E-+01 6 95E-01
2 01E-+01 7.00E-01
2.07E+01 7 05E-01
2.08E+01 7 10E-01
2 17E+0L 7.14E-01
224E+01 7.19E-01
2 27E+01 7.24E-01
229E+01 7.29E-01
2.29E+01 7 33E-01
2 AQOE+01 7.38E-01
2 47E+01 743E-01
2 60E+01 7 48E-01
2.65E+01 752E-01
2.72E+01 7.57E-01
2.73E+01 7 62E-01
2 7eE+01 7.67E-01
2.77E+01 771E-01
2. 78E+(1 7.76E-01
2.80E+01 7.81E-01
2 86E+01 7.86E-01
2.94E+01 791E-01
3.01E+01 795E-01
3.03E+01 8.00E-01
3.06E+01 8.10E-01
3.08E+01 8 14E-01
3.11E+01 8 19E-01
3.17E+01 824E-01
3.17E+01 8§ 29E-01
3.178+01 8.33E-01
3.22E+01 8 33E-01
3 39E+01 8.43E-01
3 48E+01 8 48E-01
3.548+01 8.52E-01
3 60E+01 8 57E-01
3.68E+01 8.62E-01
4 03E+01 8 67E-01
4 07E+01 g 71E-01
4.24E+01 8.76E-01
4 29E+01 8.81E-01
4 42E+01 8.86E-01
4 72E+01 8 91E-01
4.97E+01 8 95E-01
512E+01 9.00E-01
6.13E+01 9 05E-01
6.196+01 9.10E-01
6.23E+01 9 14E-01
6.32E+01 9.19E-01
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6.59E+01 924E-01
6. 73E+01 0 29E-01
747E+01 9 33E-01
7 92E+01 9 38E-01
8 12E+(G1 9 43E-01
8 28E+01 9 48E-01
8 47E~+01 9 52E-01
8 .96E+01 9. 57E-01
9 47E+01 9 62E-01
1 08E+02 9 67E-01
1 13E+02 9.71E-01
1.15E+02 9.76E-01
1.42E+02 9.81E-01
1.77E+02 9 86E-01
178E+02 9 91E-01
1.80E+02 9 95E-01
3. 16E+02 1.00E+00
N1:Surface Soil Porosity i:;r;my of the surface soil iy ep rvED(none)
[Default value used H
N2:Unsaturated Zone Porosity of the unsaturated  [|ep romry (ome)
Porosity zone
lDefault value used ]r J ‘
I'1:Sarface Soil Saturation ratio of the surface DERIVED(none)
Saturation soil layer
IDefauIt value used . ' l
F2:Unsaturated Zone Saturation ratio of the
Saturation unsaturated zone DERIVED(none)
Default value used "
INFIL:Infiltration Rate [t 00 /mH=0on 2 IpERIVED(wy)
IBefault value used " |
SCSST:Soil SCS soil classification ID | DISCRETE CUMUL ATIVE(none)
Classification
Default value used Value Probability
1 OOE+00C 1 .00E-04
2 00E+00 1.34E-03
3.00E+00 1 O6E-02
4 00E+00 251E-02
5 .00E+00 6.17E-02
6.00E+00 1 09E-01
7 OOE+00 1.62E-01
8 00E+00 2 12E-01
9 00E+00 2 85E-01
1.00E-+(1 5 10E-01
1.10E+01 7T 58E-01
1.20E+01 1 D0E+00
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R Relative porosity value within
NDEV:Porosity the distribution for this soil |JUNIFORM(none)
Probability type
Default vatue used Lower Limit 0 00E+00
Upper Limmit 1.00E+00
. s s Relative permeability value
KSDEV,',PBI meability |G e distribution for this [[UNTFORM(none)
Probability soil type -
Default value used Lower Limit 0.00E+00
Upper Limit 1.00E+00
. NTINL Relative value of "b"
BPEV'??rameter b parameter within the UNIFORM(none)
Probability distribution for this soil type
Default value used Lower Limit 0.00E+00
Upper Limit 1 .00E+00
AP:Water Application | Total water gpphcatlon rate 00l N TINUOUS TINEAR(m/y)
Rate cultivated area
Defanlt value used Value Probability
6.07E-01 0.00E+00
6.10E-01 4.62E-01
6.35E-01 4 76E-01
7 62E-01 5.40E-01
8 89E-01 6 29E-01
1.02E+00 7.05E-01
1. 14E+00 8 04E-01
127E+00 8.79E-01
1.40E+00 9.41E-01
1.52E+00 9.82E-01
1.65E+00 9 98E-01
1.78E+00 1.00E+0C0
IR:Irrigation Rate |[Annual average imrigation rate [|CONSTANT(L/m*#2-d) B
!Defau]t value used Value 1.29E+00 J
RHO.I:SI.Hface Seil Bulk density of spll in the DERIVED(g/ml.)
Density : surface soil layer
!DT:fanlt value nsed JI
RHQZ:Unsaturated Zone |[Bulk density of soil in the DERIVED(g/ml)
Density unsaturated zone
IDefault value used l[ J
Ksatl :Su.rface Seil Saturated Pennegbﬂﬂy of the 1l r R IVED(cm/sec)
Permeabiliy surface soil layer
Default value used J| J
VDR:Volume of Water |[Volume of water withdrawn [l syner ANT(L)
Consumed for consumptive use
!Default value used Value 1.18E+03
VSW:Volume of Water |\, o o water in the pond CONSTANT(L)
in Pond
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Default value used “ Value 1 30E+06
IAR:CU]tiV&ted Area ”Area of land cultivated ||DERIVED(m**2) l
lDefauIt value used J'

|Sh:Soil Moisture Content ”Moisture content of soil ”DERIVED(none)

lDefault value used

|

TTG:Gardening Period |[Total time in gardening period [ CONSTANT(days)

Default value used ” Value 9.00E+01 I
TD:Drinking-water Drinking-water consumption | ~y\iog ANT (days)
consumption period period
!Default value used I Value 3.65E+02 |
THV(1):Heldup Period : ||Holdup period for leafy CONST ANT(days)
Leafy vegetables y
!Defauit value used “ Value 1.00E+00
THV(2):Holdup Period : |{Holdup period for other CONSTANT(days)
Other vegetables vegetables
Default value used ” Value 1.40E+01 I
THV(3):Holdup Period : |\ |\ iod for fruits CONSTANT (days)
Fruits
!Default value used ” Value 1.40E+01 I
THV(A):Holdup Period : i, 10 - oeriod for grains CONST AN I'(days)
Grains
[Default value used [Value 1.40E+01
THA(D):Holdup Period : |\, 1 e iod for beet CONSTANT (days)
Beef
!Default value used n Value 2.00E+01 |
THA(2):Holdup Period : Holdup period for poultry CONSTANT (days)
Poultry
Default value used || Value 1.00E+00 |
THA(3):Holdup Period : i,y 1 oeriod for milk CONSIAN1 (days)
Milk
Default value nsed || Value 1.00E+00 |
THA(4):Holdup Period : Holdup period for eggs CONSTANT (days)
Eggs
!Default value used IValue 1.00E+00 I
TGV(1):Growing Minimum growing period for
Period : Leafy leafy vegetables CONSIANI(days)
!Default value used ” Value 4 .50E+01
TGV(2):Growing Minimum growing period for

= CONSTANT(days
Period : Other vegetables |jother vegetables (days)

file://L:Awork\29307\work\Sites 8, 1I2\DOCUMENT.  \DandD_Units1&4Sim_res_Detail ht

2/14/2006



DandD Residential Scenario

Page 17 of 39

Iﬁ)efault value used

[

9.00E+01

TGV(3):Growing Minimum growing period for ||yt ANT(days)

Period : Fruits fruits

!)E:fault value nsed Jl Value 9 DOE+01

TGV(4):Growing Minimum growing period for [} ooy ANt (days)

Period : Grains giains

!Default value psed rValue 9.00E+01 |
P T .+ . [Minimum growing period for

TGF(I)'_GI owing Period : forage consumed by beef CONSTANT(days)

Beef Forage cattle

Default value used iValue 3.00E+01 J

TGF(2):Growing Period :

Minimum growing period for DERIVED(days)

Poultry Forage forage consumed by poultry

IISefault value used “ l
Crowi + 1 . |[Minimum growing period for

T(.;F(B)'GI Owllng Period : forage consumed by milk DERIVED(days)

Milk Cow Forage WS

Default value used

|

TGF(4):Growing Period :
Layer Hen Forage

forage consumed by layer hens

Minimum growing period for iy, bp1vEnays)

!Dcfault value used

TGG(1):Growing
Period : Beef Cow Grain

Minimum growing period for

stored grain consumed by beef || CONSTANT(days)

Grain

layer hens

cattle
!Default value used " Value 9.00E+01 I
. : Minirnum growing period for
TG,G(:Z)_'GI-O;V %ng . stored grain consumed by DERIVED(days)
Period : Poultry Grain ||, 1y
IDefault value used ” J
. Minimum growing period for
TGG(3):Growing growimg p :
. . . |lstored grain consumed by milk{{DERIVED(days
Period : Milk Cow Grain || o Y (dayz)
Defanlt value used J J
TGG(4):Growing Minimum growing period for
Period : Layer Hen stored grain consumed by DERIVED(days)

chfault value used

|

TGH(1):Growing
Period : Beef Cow Hay

Minimum growing period for

cattle

stored hay consumed by beef [CONSTANT(days)

Defanlt value used

[

4.50E+01

TGH(2):Growing
Period : Poultry Hay

Minimum growing period for
stored hay consumed by

poultry

DERIVED(days)

!Default value nsed

f
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Minimum growing period for

Grain

cattle grain

TGH(3):Growing X
R . stored hay consumed by milk ||[DERIVED{days
Period : Milk Cow Hay || .. Y g (days)
!Default value used “ |
et Minimum growing period for
TGH(4):Growing stored hay consumed by layer |DERIVED(days)
Period : Layer Hen Hay | .
IDefault value used “ |
RV(1):Interception Interception fraction for leafy | o pay (none)
Fraction : Leafy vegetables
Default value used Lower Limit 1.00E-1
Upper Limit 6.00E-01
RV(2):Interception
ot en s X Interception fraction for other
Fraction : Other vegetables UNIFORM(none)
vegetables
Defanlt value used Lower Limit 1 00E-01
Upper Limit 6.00E-01
RV(S?:Intercel,) tion Interception fraction for fruits ||[UNIFORM(none)
Fraction : Fruits
Default value used Lower Limit 1.00E-01
Uppey Limit 6.00E-01
RV(4?:Interce1?tlon Interception fraction for grains |[UNIFORM(none)
Fraction : Grains ,
Default value used Lower Limit - 1.00E-01
Upper Limit 6.00E-01
RF(1):Interception Interception fraction for beef || nrypar (none)
Fraction : Beef Forage  [[cattle forage
Defaunlt value used Lower Limit 1.00E-01
Upper Limit 6.00E-01
RF(2):Interception Interception fraction for DERIVED(100¢)
KFraction : Poultry forage {[poultry forage
IDefauIt value used
RF(3):Interception
ke o NS Interception fraction for milk
Fraction : Milk Cow cow forage DERIVED(none)
Forage
IDefault value used ”
RF(4):Interception Interception fiaction for layer
- 1 ' :
Fraction : Layer Hen hen forage DERIVED(none)
Forage
!Default value used ”
RG(1):Interception o . .
Fraction : Beef Cow Interception fraction for beef UNIFORM (none)
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Default value used Lower Limnit 1.00E-01
Upper Limit 6.00E-01

RG(2):Interception Interception fraction for DERIVED(none)

Fraction : Poultry Grain jjpoultry grain

E)efau}t value used JI

RG(3):Interception

. . i -action fi i

Fraction : Milk Cow igt\ir;g:lon fraction for milk iR VED(one)

Grain

[Dcfault value nsed JI

RG(4):Interception raterception fraction for layer

Fraction : Layer Hen hn erception Iaction 101 24yl | [y ERIVED(none)

- en grain

Grain

I]Befault value used H l

RH(1):Interception Interception fraction for beef

. DERIVED(none

Fraction : Beef Cow Hay ([cattle hay (nonc)

!Df:fault value used Ir J

RH(2):Interception Interception fraction for DERIVED(none)

Fraction : Poultry Hay  |[poultry hay

!Default value used ”

RH(3):Interception Interception fraction for milk

. DERIVED(none

Fraction : Milk Cow Hay [[cow hay (none)

!Default value used Jl

RH(4):Interception - son fraction for la

Fraction : Layer Hen hr;:rlf:; 1on fraction 101 1ayel | hERIVED(none)

Hay

!%fault value used f J

YV(1):Crop Yield : Leafy||Crop yicld for leafy vegetables SSIEI’T*IZN)U OUS LINEAR(kg wet

Default value used Value Probability
2 7J0E+00 0.00E+00
2 71E+00 1.60E-03
2.74E+00 6 00E-03
2.76E+00 1.76E-02
2 78E+00 4 36E-02
2 80E+00 8 48E-02
2.82E+00 1.56E-01
2 85E+00 2.57E-01
2 87E+00 3 64E-01
2.89E+00 5.00E-01
2 91E+00 6.39E-01
2 93E+00 7 46E-01
2.96E+00 5 42E-01
2 98E+00 9.09E-01
3 00E=+00 9.60E-01
3.02E+00 9.84E-01
3.04E+00 9 04E-01
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3 07E+00 9 97E-01
3 09E+00 9 99E-01
3 11E+00 1. 00E+00
3 13E+00 1 00E+00
3.15E+00 1.00E+00
YV(2):Crop Yield : Crop yield for other CONTINUOQUS LINEAR(kg wet
Other vegetables wt/m**2)
Default value used Value Probability
2 26E+00 0.00E+00
2 29E+00 8 00E-04
2 30E+00 1.20E-03
2 31E+00 6 40E-03
2 33E+00 1 52E-02
2 34F+00 3 28E-02
2 35E+00 7 44E-02
2 36E+00 1.40E-01
2.38E+00 2.49E-01
2 39E+00 3.80E-01
2 40E+00 5 30E-01
2.42E+00 6 61E-01
2 43E+00 7.88E-01
2 44E+00 8 86E-01
2 4SE+00 9 42E-01
2 47E+00 9 75E-01
2 48E+00 9 88E-01
2 49E+00 9 96E-01
2.51E+00 9 97E-01
2 52E+00 9 99E-01
2 53E+00 1 O0E+00
2.54E+00 1.00E+00
gr\lfl(l’.g :Crop Yield : Crop yield for fruits ggg:guous L INEAR(kg wet
Default value used Value Probability
2.17E+00 0.00E+00
2.20E+00 1.20E-03
2 21E+00 2 40E-03
2 23E+00 6 S8OE-03
2 25E+00 1 80E-02
2 275+00 4 368-02
2.29E+00 7 G4E-02
2 31E+00 1.38E-01
2.32E+00 2 14E-01
2.34E+00 3.27E-01
2.36E+00 4 50E-01
2.38E+00 576E-01
2 40E+00 6 87E-01
2 42E+00 7 88E-01
2 43E+00 8.68E-01
2 45E+00 9 25E-01
2.47E+00 9 60E-01
2.49E+00 9 81E-01
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2 51E+00 9.92E-01
2 53E+00 9 98E-01
2 54E+00 1 00E+00
2.56E+00 1 00E+00

YV(fI):Crop Yield : Crop yield for erains CON;[ iNUOUS LINEAR(kg wet

Grains wt/m**2)

Default value used Value Probability
2 85E-01 0.00E+00
2.90E-01 6.00E-04
3.02E-01 2 80E-03
3.14E-01 9.40E-03
3 26E-01 2 14E-02
3 38E-01 5 42E-02
3.50E-01 1 08E-01
3.62E-01 2.02E-01
3.74E-01 3.15E-01
3 86E-01 4,50E-01
3.98E-01 5.92E-01
4.10E-01 7.20E-01
423501 8 26E-01
4 35E-01 9.03E-0t
4.47E-01 9 51E-01
4 59E-01 9.77E-01
4.71E-01 9 91E-01
4 83E-01 0 96E-01
4.95E-01 9 99E-01
5.07E-01 1.00E+00
5.19E-01 1. 00E+00
5.31E-01 1.00E+00

YF(1):Crop Yield : Beef
Forage

Crop yield for beef cattle
forage

BET A(kg dry wt foragefm**2)

Default value used Lower Limit 3 70E-01
Upper Limit 5 24E-01
D 2.36E+00
q 1.40E+00
YF(2):Crop Yield : . .
Poultry Fogage Crop yield for poultry forage [|[DERIVED(kg wet wt forage/m**2)
[Default value used JI

YF(3):Crop Yield : Milk
Cow Forage

Crop yield for milk cow
forage

DERIVED(kg wet wi forage/m™*2)

!Default value used

|

YF(4):Crop Yield : Layer
Hen Forage

Crop yield for layer hen
forage

DERIVED(kg wet wt forage/m**2)

IDefauIt value used

|

il

YG(1):Crop Yield : Beef
Cow Grain

Crop yvield for beef cattle grain

NORMAL (kg dry wi grain /m**2)
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Default value used

578E-01
1.77E-02

Mean
Standard Deviation

YG(2):Crop Yield :
Poultry Grain

Crop yield for poultry grain

DERIVED (kg wet wt grain /m**2)

!Default value used

| |

YG(3):Crop Yield : Milk
Cow Grain

Crop yield for milk cow grain

DERIVED(kg wet wt grain /m**2)

!Default value used

I i

YG(4):Crop Yield :
Layer Hen Grain

Crop yield for layer hen grain

DERIVED(kg wet wt grain /m**2)

Default value used

| |

YH(1):Crop Yield : Beef

Crop vield for beef cattle hay ||DERIVED(kg wet wt/m**2
Cow Hay Py y (kg )
!Default value used ” J
YH(2):Crop Yield : o

Crop vyield for poultry ha DERIVED(kg wet wt/m**2
Poultry Hay 1oP Y POy DY (ke )

IDefault value used

1 |

YH(3):Crop Yield : Milk
Cow Hay

Crop yield for milk cow hay

DERIVED(kg wet wt/m**2)

IDefau!t value used

L |

YH(4):Crop Yield :

Layer Hen Hay Crop yield for layer hen hay  |[DERIVED(kg wet wi/m**2)

IDefau]t value nsed ||

WV(1):Wet/dry : Leafy |[Wet/dry conversion factor for CONTINUOUS LINEAR(nonc)

Vegetables lealy vegetables

Default value used Value Probability
3 32E-02 0.00E+00
4 39E-02 345E-02
5 47E-02 691E-02
5.96E-02 LO4E-01
6.36E-02 1L.38E-01
6.70E-02 1.73E-01
7.05E-02 2.07E-01
7.38E-02 2 42E-01
7 48E-02 2.50E-01
7.72E-02 2.76E-01
8.03E-02 311E-01
8 34E-02 3.45E-01
8.66E-02 3.80E-01
9.00E-02 4 15E-01
9.36E-02 4 49E-01
9.73E-02 4.84E-01
9.91E-02 4.99E-01
1.01E-01 5.18E-01
1.05E-01 5 53E-01
1.09E-01 5.87E-01
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1.13E-01 6.22E-01
1.18E-01 6.56E-01
1.23E-01 6.91E-01
1.29E-01 7.25E-01
1.33E-01 7.50E-01
1 35E-01 7 60E-01
1 42E-01 7 94E-01
1.50E-01 8 29E-01
1.59E-01 8.64E-01
1.70E-01 3 98E-01
1.85E-01 9.33E-(1
2.10E-01 9.67E-01
2 56E-01 991E-01
3.24E-01 1.00E+00

WV(2):Wet/dry : Other Wet/.diy conversion factor for ||\ 1 NUOUS LINE AR(none)

Vegetables other vegetables

Default value nsed Value Probability
3.58E-02 0.00E+00
4 §7TE-02 3.45E-02
5 46E-(2 6.91E-02
5 90E-(2 1.04E-G1
6.29E-02 138E-01
6 .69E-02 1 73E-01
7.02E-02 2 G7E-01
7 34E-02 242E-01
7.41E-02 2 .50E-01
7.65E-02 2.76E-01
7.99E-02 3.11E-01
8 32E-02 3.45E-01
8 66E-02 3.80E-01
9.05E-02 4.15E-01
9 41E-02 4, 49E-01
9 82E-02 4 84E-01
9.98E-02 4 .99E-01
1.02E-01 5.18E-01
1.06E-01 5.53E-01
1.09E-01 5.87E-01
1.14E-01 6.22E-01
1.19E-01 6.56E-01
124E-01 6 91E-01
1 29E-01 7 25E-01
1 33E-01 7 50E-01
1.35E-01 7.60E-01
142E-01 7.94E-01
1.50E-01 8.29E-01
1.59E-(1 8.64E-01
1.70E-01 8.98E-01
1 87E-01 9.33E-01
2 12E-01 9 67E-11
2.62E-01 9 91E-01
3.13E-01 1.00E-+00
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WV(3):Wet/dry : Fruit [y oty ComVersion etor fr jleontINuous 1 INEAR(none)
Default value used Value Probability
3 .66E-02 0.00E+00
4 87E-02 3 45E-02
5 45E-02 6.91E-02
593E-02 1.04E-01
6.31E-02 1.38E-01
6.72E-02 1.73E-01
7.10E-02 2 07E-01
7 44E-02 2 42E-01
7 52E-02 2 50E-01
778E-02 2 76E-01
8.13E-02 3.11E-01
8 45E-02 345E-01
8.78E-02 3.80E-01
9 11E-02 4 15E-01
9 46E-02 4 49E-01
9 82E-02 4 84E-01
9.97E-02 4 99E-(1
1.02E-01 5.18E-01
1.06E-01 5 53E-01
1 10E-01 5.87E-01
1.14E-01 6.22E-01
1.19E-01 6 536E-01
1 24E-01 691E-01
1 29E-01 7.25E-01
1.34E-01 7.50E-01
1.35E-01 7.60E-01
1428-01 7.94E-01
1.49E-01 8.29E-01
1.58E-01 8.64E-01
170E-01 8 98E-01
1.87E-01 9.33E-01
2.14E-01 9.67E-01
2 58E-01 9.91E-01
3.25E-01 1.00E+00
WV(4):Wet/dry : Grain gﬂeﬁly conversion factor for CONSTANT(none)
!Default value used erailue 8.80E-01
WFEF(1):Wet/dry : Beef Wet/dry cor.w?rsion factor for BETA(none)
Cow Forage beef cattle forage )
Default value used Lower Limit 1 83E-01
Upper Limit 3 23E-01
p 1.15E+00
q 1 18E+00
WF(2):Wet/dry : Poultry ||Wevdry conversion factor for lervrn (none)
Forage poultry forage

!Default value used

I
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WF(3):Wet/dry : Milk Wet/dry conversion factor for | oo < ery (none)
Cow Forage milk cow forage
IDefau]t value used ” |
WE(4):Wet/dry : Layer |[Wet/dry conversion factor for DERIVED(none)
Hen Forage layer hen forage
[Default value used ” !
WG(1):Wet/dry : Beef ‘Wet/dry conversion factor for CONSTANT (none)
Cow Grain beef cattle grain
!Défault value used II Value 8.80E-01 l
WG(2):Wet/dry : Poultry |[Wet/dry conversion factor for DERIVED(none)
Grain poultry grain
!Dcfault value used ” I
WG3):Wet/dry : Milk  {[Wet/dry conversion factor for DERIVED(none)
Cow Grain milk cow grain
[Default value used “ I
WG(4):Wetdey : Layer [[Wet/dry conversion factor for DERIVED(none)
Hen Grain layer hen grain '
IDefau]t value used ” I
WH(1):Wet/dry : Beef |[Wet/dry conversion factor for DERIVED(none)
Cow Hay beef cattle hay
]LDefault value used ” |
WH(2):Wet/dry : Poultry [[Wet/dry conversion factor for DERIVED(none)
Hay poultry hay
!Default value used I
WH(3): Wet/dry : Milk 'Wet/dry conversion factor for DERIVED(nonc)
Cow Hay miik cow hay
!Dcfault value used l |
WH(4):Wet/dry : Layer |[Wet/dry conversion factor for DERIVED(none)
Hen Hay layer hen hay
!Default value nsed ||
QF(1):Ingestion Rate : Ingestion r1ate for beef cattle .
. BET A(kg dry wi forage/d
Beef Cow Forage forage (kg dry wt forage/d)
Defanlt value used Lower Limit 1.69E+00
pper Limit 2.29E+00
p 1.99E+00
q _ 9.11E-01
QF(2):Ingestion Rate :  |[Ingestion rate for poultry BET A(ke dry wt forage/d)
Poultry Forage forage
Default value used Lower Limit 3 48E-03
Upper Limit 2.82E-02
p 1.51E+00
q 141E+00
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QF(3):Ingestion Rate : Ingestion rate for milk cow  JCONTINUOQUS LINEAR(kg dry

Milk Cow Forage forage wt forage/d)

Default value used Value Probability
6.35E+00 0 00E+00
6.7TE+00 3 45E-02
6.96E+00 6 91E-02
7.10E+00 1 04E-01
7.24E+00 1.38E-01
7.35E+00 1.73E-01
T47E+00 2 07E-01
7.57TE+00 2.42E-01
7 .60E+G0 2 50E-01
7.67E+00 2.76E-01
7.77E+00 3.11E-0
7 .87E+GO 345E-01
7 98E+00 3.80E-01
8 .08E+CO 4.15E-01
8.18E+C0 4 49E-01
8 31E+00 4 84E-01
8.37E+00 4 99E-01
8 42E+00 5 18E-01
8 S4E+00 553E-01
8 67E+00 5 8JE-01
8.81E+00 6.22E-01
8 95E+00 6.36E-01
9. 10E+00 6.91E-01
9.26E+00 725E-01
9.38E+00 7.50E-01
9.45E+00 7.60E-01
9.68E+00 7.94E-01
9.93E+00 8 29E-01
1.02E+01 8 64E-01
1.06E+01 8 98E-01
1.11E+01 9.33E-01
1 20E+01 9 67E-01
1.33E+01 991E-01
1.53E-+01 1L.OOE+00

QF(4):Ingestion Rate : Ingestion rate for layerhen || o0 (kg dry wt forage/d)

Layer Hen Forage forage

Default value used Lower Limit 1 19E-02
Upper Limit 2.22E-02
p 1 45E+00
q 7 92E-01

QG(1):Ingestion Rate :  ||Ingestion rate for beef catile .

Beef Cattle Grain grain BET Alkg dry wt grain/d)

Default value used Lower Limit 1.69E+00
Upper Limit 2 29E+00
D 1 99E+00
q 9.11E-01
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QG(2):Ingestion Rate :

Poultry Grain Ingestion rate for poultry grain|[BET A(kg dry wt grain/d)

Default value used Lower Limit 104E-02
Upper Limit 3 45E-02
P 1 51E+00
q 1 41E+00

QG(3):Ingestion Rate :  |[Ingestion rate for milk cow .

. . e NORMAL(kg dry wt grain/d
Milk Cow Grain grain (ke dry wt grain/d)
Default value used Mean 1.71E+00

Standard Peviation 2 .62E-01
QG(4):Ingest101.1 Rate : Ingestion rate for layer hen | o Alkg, dry wt grain/d)
Layer Hen Grain grain
Default value used Lower Limit 358E-02
Upper Limit 6 67E-02
P 1 43E+00
a 7.92E-01
QH(1):Ingestion Rate :  |{Ingestion rate for beef cattle
BETAC(kg dry wt hay/d
Beef Cattle Hay hay (kg dry wt hay/d)
Default value used Lower Limit 3.38E+00
Upper Limit 4 58E+00
p 1.99E+00
q 9.11E-01
gigig;lgf;tmn Rate: Ingestion rate for poultry hay [[CONSTANT(kg dry wt hay/d)
!Default value used Value 0.00E-+00
QH(3):Ingestion Rate :  |[Ingestion rate for milk cow  {|[CONTINUOUS LINEAR(kg dry
Milk Cow Hay hay wt hay/d)
Defanlt valne used Value Probability
5 12E+00 0 00E+00
5 43E+00 345E-02
5 57E+00 6.91E-02
5 68E+00 1 04E-01
5 79E+00 1.38E-01
5.89E+00 1.73E-01
5 98E+00 2 O7E-01
6 .06E+00 2 42E-01
6 G8E+00 2.50E-01
6.14E+00 2.76E-01
6.22E+00 3 11E-01
6 30E+00 3 45E-01
6 38E+00 3 80E-01
6.46E+00 4.15E-01
6.54E+00 4 49E-01
6.63E+00 4 84E-01
6 67E+00 4 99E-01
6.72E+00 5.18E-01
6.81E+00 5.53E-01
0.92E+00 5 87E-01
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7 O3E+Q0 622E-01
7. 13E+00 6 56E-01
T 26E+00 691E-01
7 39E+00 7 25E-01
7 49E+00 7 50E-01
7 S6E+00 7 60E-01
7 70E+00 7 94E-01
7 89E+00 8.29E-01
8.11E+00 8.64E-01
8 39E+00 8 98E-01
8 75E+00 9 33E-01
9 44E+00 9 67E-01
1.05E+01 991E-01
1.27TE+01 1.00E+Q0
(QH(4):Ingestion Rate : Ingestion rate for layer hen CONSTANT (kg dry wt hay/d)
Layer Hen Hay hay
!Default value used rValue 0.00E+00 |
QW(1):Water Rate : Beef!{Water ingestion rate for beef CONSTANT(L/Q)
Cattle cattle
!Defauit value used “ Value 5.00E+01 I
QW (2):Water Rate : 'Water ingestion rate for CONSTANT(T/d)
Poultry pouliry
!Default value used ” Value 3.00E-01 J
QYV(3):Water' Rate : Water ingestion rate for milk | ~ner anT (L)
Milk Cows COWS
!i)efault value used Value 6.00E+01 |
QW(4):Water Rate : ‘Water ingestion rate for layer CONSTANT(L/d)
Layer Hens hens
!;)efault value used il Value 3.00E-01
QD(1):Soil Fraction : Soil intake fraction for beef
Beef Cattle cattle CONSTANT (none)
lDefauIt value nsed [Value 2.00E-02 |
QD(2):Soil Fraction : - |lg .00 v 5ction for poultry |CONSTANT (none)
Poultry .
!Befault value used lValue 1 .00E-01 |
QD(3):Soil Fraction : Soil intake fraction for milk
. CONSTANT (none
Milk Cows cows (none)
!Default value used HValue 2.00E-02 | '
QD{4):Soil Fraction : Soil intake fraction for layer |l ~ o7 ANT (none)
1.ayer Hens hens
!Dcfault value used " Value 1.00E-01 |
MLV(1):Mass-Loading : {{Mass-loading factor for leafy
CONSTANT (no
Leafy Vegetables vegetables (none)
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IDefault value used || vatue 1.00E-01 |
ML V(2):Mass-Loading : |Mass-loading factor for other :
CONSTANT
Other Vegetables vegetables (none)
[Default value used || Value 1.00E-01 |
ML.V(B):Mass-Loadmg : Mass-loading factor for fruits [[CONSTANT (none)
Fruits
[Default value used || value 1.00E-01 ]
Y(4):Mass-Load1ng : Mass-loading factor for grains [[CONSTANT (none)
Grains
!Default value used ” Value 1.00E-0] I
LAMBDW:Weathering ||Weathering rate for activity CONSTANT(1/d)
Rate removal from plants
!Default value used |Va1ue 4.95E-02 I
MLF(1):Mass-Loading : |[Mass-loading factor for bect CONSTANT (none)
Beef Cow Forage cattle forage
IDefauit value used Value 1.00E-01 |
MLF(2):Mass-Loading : |[Mass-loading factor for CONSTANT (none)
Poultry Forage poultry forage
[Default value used || value 1 00E-01 |
MLF(3):Mass-Loading : |[Mass-loading factor for milk CONST ANT (none)
Milk Cow Forage cow forage
Default value used ) || Value 1.00E-01
MLF(4):Mass-Loading : |[Mass-loading factor for layer CONSTANT (none)
Layer Hen Forage hen forage
|Default value used | Value 1.00E-01 ]
MLG(1):Mass-l.oading : {|Mass-loading factor for beef
. . CONSTANT
Beef Cattle Grain cattle grain (none)
!Default value used ” Value 1.00E-01 I
MLG(2):Mass-Loading : |{Mass-loading factor for CONSTANT (none)
Poultry Grain poultry grain
!Default value used l Value 1.00E-01 l
MLG(3):Mass-Loading : jMass-loading factor for milk '
. . - CONSTANT
Milk Cow Grain cow grain (none)
!Default value used H Value 1.00E-0t I
MIL.G(4):Mass-Loading : |[Mass-loading factor for layer CONSTANT (none)
Layer Hen Grain hen grain
[Default value used [ Vatue 1.00E-01
MLH(1):Mass-Loading : |[Mass-loading factor for beef CONSTANT (none)
Beef Cattle Hay fcattle hay
!Defauit value used ” Value 1.00E-01
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MLH(2):Mass-Loading : ||Mass-loading factor for CONSTANT (none)

Poultry Hay poultry hay

[Default value used Il?gluj 1.00E-01 4]
II:/I’I]IIJII;IS(: ‘3/[1—211251; Loading : i/éi:s};;(;admg factor for milk || o r AT (none)

IDefault value used || value 1. 00E-01
MILH(4):Mass-Loading : |[Mass-loading factor for layer |l oo anT (none)

Layer Hen Hay hen hay

[Default value used | Value 1.00E-01
TFFv(l):Feeding Period : ([Feeding period for beef cattle || -yvot ANT (days)

Beef Cow Forage forage

[Default value used || value 3.65E+02
TFF(2):Feeding Period : Fegding period for poultry CONST ANT(days)

Pouliry Forage forage

[Default value used [ vatue 3 65E+02 |
;ﬁf}((%ﬁ;:;%:ggfenod : lf:':rzc;:g period for milk cow |\ vnet ANT (days)

!Default value used HM@ 3.65E+02 [
TFF(4):Feeding Period : Feeding period for layer hen iy or ANT days)

Layer Hen Forage forage _

[Default value used [vale  3.65E+02
Ef‘g%;tf;egff;er iod : lgsaicillmg period for beef catile [l 1oy ANT( days)

[Default value used Value 3 65E+02
TFG(Z):Fee(_iing Period : Feeding period for poultry CONSTANT (days)

Poultry Grain grain

!Default value nsed ” Value 3.65E+02
gl(l}{(é)ofvegil;i Period : ge;flllmg period for milk cow |l et ANT(days)

IDefault value used || vaiue 3 65E+02 |
TFG(4):Feeding Period : Fe;e_ding period for layer hen |l et AN days)

Layer Hen Grain grain

IDefault value used |Value 3 65E+02 |
Efg%;gﬁeg;:f Period : l;:;dmg period for beef cattle || o1 ANT (days)

!Efault value used || Value 3.65E+02 i
;fgff;:gt;;ding Period : |l iing period for poultry hay ||CONSTANT (days)

!Default value used Value 3 65E+02 |
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TFH(3):Feeding Period : |[Feeding pericd for milk cow
= CONSTANI(
Milk Cow Hay hay (days)
!Default value used IValue 3 65E+02
TFH(4):Feeding Period : |[Feeding period for layer hen  {| . ovor sNT (days)
Layer Hen Hay hay
IDefault value used [Value  3.65E+02 |
TFW(1):Water Period : |[Water ingestion period for .
Beef Cattle beef cattle CONSTI ANT (days)
!Default value used ” Yalue 3.65E+02 J
TEW(2):Water Period :  ||Water ingestion period for CONSTANT (days)
Poultry poultry
Default value used [I Value 3.65E+02 |
TEW(3):Water Period : [[Water ingestion period for
Milk Cows milk cows CONSTANT (days)
!Default value used H Value 3.65E+02 |
N TEW({4):Water Period : |[Water ingestion period for CONSTANT (days)
Layer Hens layer hens
!Default value used ” Value 3.65E+02 |
tha(1):Hydrogen Hydrogen fraction for beef
T CONSTANTI(none
Fraction : Beef Cattle cattle (none)
[Default value used " Value 1.00E-01 l
fha(2): Hydrogen o
al Hydrogen fraction for pouliry [|[CONSTANI (none
Fraction : Poultry ydrogen fraction for poutity (none)
!Default value psed Value 1.00E-01 I
fha(3):Hydrogen Hydrogen fraction for milk
. ! = CONSTANT (none
Fraction : Milk Cows cows (none)
[Default value used Value 1.10E-01 |
fha(4).:Hydregen Hydrogen fraction for eggs CONSTANI (none)
Fraction : Eggs
!Default value used Iﬁfalue 1.10E-01 I
fhv(1):Hydrogen
e Hydrogen fraction for leafy :
Fraction : Leafy vegetables CONSTANT (none)
Vegetables
!Default value vsed Value 1.00E-01 J
fhv(2):Hydrogen
e ' Hydrogen fraction for other
Fraction : Other vegetables CONSTANT (none)
Vegetables
!Default value used Value 1.00E-01
fhv(3)-:Hydrog.e n Hydrogen fraction for fruits  |[CONSTANT (none)
Fraction : Fruits
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!Defau]t value used ” Value 1.C0E-01 J
fhv(4).:Hydr0g?n Hydrogen fraction for grains |[CONSTANT (none)
I'raction : Grains
Default value used | Value 6 80E-02 l
fhf(1):Hydrogen Hvde fraction for beef
Fraction : Beef Cow ydrogen fraction for bee CONSTANT (none)
F cattle forage
orage

!Befault value used ” Value 1 00E-01 |
fhf(Z)_:Hydrogen ITIyldrogen fraction for poultry CONSTANT (none)
Fraction : Poultry Forage|jforage
[Default value used |Va1ue 1.00E-01 I
thf(3):Hydrogen

e L WAE Hydrogen fraction for milk
g; 2;;;12n : Milk Cow cow forage CONSTANI (none)
!Default-value used ” Value 1 00E-O1
fhf(4):Hydrogen o
Fraction : Layer Hen ;I;]d;gf:feﬁ action for layer  ll~ne7 ANT (none)
Forage °
!Default value used ” Value 1 00E-01
fhh(1):Hydrogen L ‘
Fraction : Beef Cattle I:;:S‘;E:; fraction for beef CONSTANT (none)
Hay
!Default value used ” Value 1. 00E-01 J
fFl:];E:tholr'lIy(if:fﬁny Hay lllig;drogen fraction for poultty || ~yna ANT (none)

k H T
Default value nsed ” Value 1.00E-01
fhh(3):Hydrogen Hydrogen fraction for milk
Fraction : Milk Cow Hay [[cow hay CONSTANI (none)
Default value used |Wa1ue 1.00E-01
fhh(4):Hydrogen e
Fraction : Layer Hen ng;iffen fraction for layer |\ NS TANT (none)
Hay
!Defaujt value used Jl Value 1.00E-01
fhg(1):Hydrogen L ,
Traction : Beef Cattle g{g?ﬁiﬁfamon forbeel  HoonsTANT (none)
Grain -
|Default value used | Value 6.80E-02 |
ﬂlg(Z).:Hydrogen - Hydrogen fraction for poultry lnongt ANT (none)
Fraction : Poultry Grain ||grain
Default value used nVa]ue 6.80E-02 I
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fhe(3):Hydrogen . )
Fraction : Milk Cow Hydrogf.:n fraction for milk CONSTANT (nione)
- cow grain
Grain
!Default valie used |rVa1ue 6.80E-02 J
fhg(4):Hydrogen .
{[Fraction : Layer Hen E;di?fﬁln fraction for layer CONSTANT (none)
Grain °
[Default value used I[Value 6.80E-02 J
fthI.é:Hydrf)gen Fraction of hydrogen in soil  |[DERIVED(none)
Fraction : Soil
Default value nsed J
sasvh:Tritium . . .
. ] Tritium eguivalence: plant/sotl JJCONST ANT(none
Equivalence: Plant/Soil l 1 P (none)
Default value used Value 1.00E+Q0 l
sawvh:Tritium Tritium equivalence
. i :
FEquivalence: plant/wates CONSTANT (none)
Plant/Water
Default value used "Value 1.00E+00
satah:Tritium Tritium equivalence: animal
. . Titi iva : a
Equivalence: Animal roduct intake CONSTANT(none)
Products
!Default value used I Value 1.00E+00 |
YA(1):Animal Product ||Annual yield of beef per
Yield : Beef Cattle individual animal CONSIANI(kgfy)
!Default value used " Value 2.09E+02 |
'YA(2):Animal Product  ||Annual yield of chicken per
Yield : Poultry individual animal CONSTANT(kg/y)
!Default value used ”Valuc 1.53E+00 I
YA(3):Animal Product  ||Amnual yield of milk per
Yield : Milk Cows individual animal CONSTANT(LYy)
Default value used ” Value 7 41E+03 l
YA(4):Animal Product ||Annual yield of eggs per |
Yield : Layer Hens individual animal CONSTANT(ke/y)
Default value used H Value 1.26E+01
Minimum surface area to
ARExt:External which resident is exposed via ||y ot ANT (@2)
Exposure Area external 1adiation during
residential period
!Defauit value used “Value 1.0CE+02
Minimum swface area to
ARInh:Inhalation which resident is exposed via {} v or AN (m*2)
Exposure Area inhalation during residential
period
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!Default value used ”Value 1.00E+02
Minimum surface area to
ARIng:Secondary which re;@ent is exposed via | vyNoT ANT(m#*2)
Ingestion Exposure Area |[secondary ingestion during
residential period
!Default value used ” Value 1 .00E+02
Minimum surface area to
ARAgr:Agricultural which resident is exposed Via lipepryEnymerg)
Exposure Area any agricultural product
during residential period
lDefault value used |
Minimum surface area to
ARH20:Groundwater  [iwhich r'es1d§nt is exposed via ||ep roer (+2)
Exposure Area groundwater during residential
period
!Default value used Jl
Minimum surface area to
. , . which resident is exposed via -
ARAIl:Exposure Area any pathway during the DERIVED{(m**?2)
residential period
!Default value used J
Element Dependant Parameters
Parameter ‘g G
Description Distribution
Name
Ph:Coefficient |[Partition coefficient for Pb [NORMAL(Log10misg)) |
Default value used Mean ' 3.38E+00
Standard Deviation 1.20E+00
lBi: Coefficient “Partition coefficient for Bi |NORMAL(L0g]O(m]J o)) I
Default vajue used Mean 2.65E+00
Standard Deviation 1.40E+00
lPo:Coefficient “Partition coefficient for Po |NORMAL(L0g10(mLI 2)) I
Defaunlt value used Mean ) 2 26E+00
Standard Deviation 7 30E-01
[Rn:Coefficient “Partition coefficient for Rn ICONSTANT (mL/g) I
!Default value used lVa]ue 0.00E+00
|Ra:C0efficient “Fartition coefficient for Ra ”NORMAL(LogIO(ng))
Default value used Mean 3 55E+00
Standard Deyviation 7.40E-01
. d . e LOGNORMAL-N(pCi/kg dry-wt leafy
Pb:Leafy I eafy plant concentration factor for Pb er pCilks soil)
Default value used Mean of En(X) -3.10E+00
Standard Deviation of In 9 .04E-01
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Bi:Leafy

Leafy plant concentration factor for Bi

LOGNORMAL-N(pCi/kg dry-wt leafy
per pCifkg soil)

Default value used

Mean of Ln(X) -3.35E+00
Standard Deviationof L.n  9.04E-01

Po:Leafy

Leafy plant concentration factor for Po

L.OGNORMAL-N(pCi/kg dry-wt leafy
per pCifkg soil)

Default value used

Mean of Ln(X) -5 99E+00
Standard Deviation of Ln  9.04E-01

Rn:Leafy

Leafy plant concentration factor for Rn

CONSTANT (pCi/kg dry-wt leafy per
pCifkg soil)

|LDefau1t value used

| Valne 0 00E+00

Ra:Leafy

1 cafy plant concentration factor for Ra

L. OGNORMAL-N(pCi/kg dry-wt leafy
per pCi/kg soil)

Default value used

Mean of Ln(X) -4 20E+00
Standard Deviation of Ln  9.04E-01

Pb:Root

Root plant concentration factor for Pb

L OGNORMAL-N(pCi/kg dry-wt roots
per pCi/kg soil)

Default value used

Mean of Lu(X) -4 T1E+00
Standard Deviation of I.n  9.04E-01

Bi:Root

Root plant concentration factor for Bi

1 OGNORMAL -N{pCvrkg dry-wt roots
per pCi/kg soil)

Default value used

Mean of Ln(X) -5.30E+00
Standard Deviation of Ln 9.04E-01

Po:Root

Root plant concentration factor for Po

LOGNORMAL-N(pCi/kg dry-wt roots
per pCifkg soil)

Default value used

Mean of Ln(X) -7 B2E+00
Standard Deviation of Ln 9.04E-01

Rn:Root

Root plant concentration factor for Rn

CONSTANT(pCi/kg dry-wt 1001s per
pCifkg soil)

Default value used

Value 0.00E+00

Ra:Root

Root plant concentration factor for Ra

I OGNORMAL-N(pCi/kg dry-wt roots
per pCi/kg soil)

Default value used

Mean of Ln(XD) -6.50E+00
Standard Deviation of Ln 9 04E-01

Pb:Fruit

Fruit concentration factor for Pb

LOGNORMAL-N(pCi/kg dry-wt fruit
per pCi/kg soil)

Default value used

Mean of Ln(X) -4 71E+00
Standard Deviation of ILn  9.04E-01

Bi:Fruit

[Fruit concentration factor for Bi

L OGNORMAL-N(pCi/kg dry-wt fruit
per pCi/kg soil)

Default value used

Mean of Ln(X) -5.30E+00
Standard Deviation of I.n  9.04E-01

Po:Fruit

Fruit concentration factor for Po

L OGNORMAL-N{pCi/kg dry-wt fruit
per pCi/kg soil)

Default value used

Mean of Lu(X) -7 82E+00

Standard Deviation of IL.n  9.04E-01
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Rn:Fruit

Truit concentration factor for Rn

CONSTANT(pCi/kg dry-wt fruit per
pCi/kg soil)

!Default value nsed

s

0.00E+00

Ra:Fruit

Fruit concentration factor for Ra

I OGNORMAL -N(pCi/kg dry-wt fruit
per pCi/kg soil)

Default value used

Mean of Ln(X) -6 50E+00
Standard Deviation of Ln  © 04E-01

Ph:Grain

Grain concentration factor for Pb

LOGNORMAL-N(pCi/kg dry-wt grain
per pCifkg soil)

Default value used

Mean of Ln(X) -4 71E+00
Standard Deviation of Ln  9.04E-01

Bi:Grain

Grain concentration factor for Bi

L OGNORMAL-N(pCi/kg dry-wt grain
per pCi/kg soil)

Default value used

Mean of Ln(ZD -5.30E+00
Standard Deviation of ILn  9.04E-01

Po:Grain

Grain concentration factor for Po

T.OGNORMAL-N(pCi/kg dry-wt grain
per pCi/kg soil)

Default value used

Mean of Ln(X) -7.82E+00
Standard Deviationof Ln  9.04E-01

Rn:Grain

Grain concentration factor for Rn

CONSTANT(pCifkg dry-wt grain per
pCitkg soil)

!Default value used

Value 0.00E+00

1L OGNORMAL-N(pCi/kg dry-wt grain

Ra:Grain Grain concentration factor for Ra per pCilke soil)

Defanlt value used Mean of I.n(X) -6.50E+00
Standard Deviation of L.n  9.04E-01

’Pb :Beef iB eef transfer factor for Pb CONSTANT(d/kg)

Default value used || value 3 00E-04

IBi:Beef Beef ttansfer factor for Bi ”CONSTANT (d/kg)

'E)efault value used ” Value 4.00E-04

Po:Beef Beef transfer factor for Po [cONSTANT(d/ke)

IDefault value used | Value 3 00E-04 |

|Rn:Beef I [Beef transfer factor for Rn iCONSTANT (d/kg) |

[Default value used [ Value 0.00E+00 |

|Ra:Beef ”Beef transfer factor for Ra JEONSTANT(dfkg) J

[Default value used Value 2 50E-04 |

|Pb:P0ultry Jla)ultry transfer factor for Pb CONSTANT(d/kg) J

[Default value used [ vatue 2 00E-01 [

[Bi:Poultry “Poullry transfer factor for Bi "CONSTANT(d/kg) I

!Default value used IV_al@ 1.00E-01 l

ﬁ’o:Poultry Poultry transfer factor for Po ICONSTANT(dfkg)

!Default value used " Value 9.00E-01
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an:POI.Iltr'y “Poultiy transfer factor for Rn ”CON STANT(d/kg) I
[Default value used | Value 0. 00E+00 |
lRa:Poultry Ih?oultry transfer factor for Ra ||CONSTANT(dfkg) |
IDefault value used {| value 3 00B-02

[Ph:Milk |[Milk transfer factor for Pb lCONSTANT(/L)

Default value used [ Value 2 505-04 |
Bi: Milk |IMilk transfer factor for Bi || cONSTANT(0/1)

IDefault value used || Value 5.00B-04

|P0:Milk ”Milk transfer factor for Po ”CONSTANT (d/L) |
!Default value used “ Value 3.50E-04 |
[Rn: Milk IMilk ransfer factor for Rn [coNsTANT(aL) |
!Defau]t value used "M 0.00E+00 |
IRa:Milk ”Milk transfer factor for Ra ”CONSTANT (d/L) l
[Default value used (| value 4.50E-04 |
|Pb:Eggs Egg transfer factor for Ph ”CONSTANT (drke) l
IDefault value used || value 8 O0E-01

[Bi:EggS "Egg transfer factor for Bi ”CONSTANT (d/kg)

!Defau]t value used “ Value 8.00E-01 |
|P0:Eggs lEgg transfer factor for Po “CONSTANT(dJkg)

[Default value used [Value 7.00E+00

[Rn:Eggs Feg transfer factor for Rn [coNsTANT(@/Kg) |
[Default value used || vatue 0.00E+00 |
[Ra:Eggs |[Eg transfer factor for Ra [CONSTANT(@/kg) |
!Default value used I|m 2.00E-05 I

Pbh:Factor

Bicaccumulation factor for Pb in fish

CONSTANT(pCi/kg wet-wt fish per
pCi/L water)

!Default value used

Value 1.00E+02

Bi:Factor

Bioaccumulation factor for Bl in fish

CONSTANT (pCi/kg wet-wt fish per
pCi/L. water)

!Default valye used

|| value 1.50E+01

Po:Factor

Biocaccumulation factor for Po in fish

CONSTANT (pCifkg wet-wt fish per
pCI/L water)

[Default value used

[ value 5.00E+02

Rn:Factor

Bioaccumnlation factor for Rn in fish

CONSTANT(pCi/kg wet-wt fish per
pCi/L. water)

lDefauIt value used

(| value 0.00E+00

Ra:Factor

Bioaccumulation factor for Ra in fish

CONSTANT(pCi/kg wet-wt fish per
pCi/L water)

Default value used

|| value 7.00E+01
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DandD Residential Scenario

Correlation Coefficients:

Page 38 of 39

Parameter One Parameter Two Corrg_l a_t ton
Coefficient
KSDEV:Permeability BDEV:Parameter "'h" 035
Probability Probability e
!Default value nsed
NDEYV:Porosity BDEV:Parameter "b" 0.35
Probability Probability e

!Dcfault value used

Summary Results:

90.00% of the 100 calculated TEDE values are < 3.80E+03 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 3.66E+03 to
4.10E+03 mrem/year

Detailed Results:

Note: All reported vahues are the upper bound of the symmetric 95% confidence interval for the 0 9 quantile value

Concentration at Time of Peak Dose:

Soil Water
Nuclide|| Concentration Concentration

(pCi/g) (pCi/g)
210Bi ||9.63E+01 ||1.30E-08 |
210Po_[9.63E+01 |l4.81E-09 |
[226Ra [[9.49E+01 l4.65E-12 |
222Rn |[9.49E+01 ||1.37E-06 |
218Po |19.49E+01 11.37B-06 [
[214Pb [9.49E+01 11.37E-06 |
[218At |{1.90E-02 2.74E-10 |
[214Bi ]9.49E+01 1.37E-06 |
[214Po [|9.49E+01 11.37E-06
[210Pb [[9.63E+01 l1.38E-08

Pathway Dose from All Nuclides (mrem)
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DandD Residential Scenario

Page 39 of 39

Al . _IDrinking|Surface . _|[Secondary|, . .
Pa]t;lov;f:ys Agricultural Water || Water External |[Inhalation Tngestion Irrigation
4. 10E403|[3 65E+03  |3.91E-08 || > [l4 37E+029 96E-01 ||1 17E+01 |1.08E-07
Radionuclide Dose through All Active Pathways (mrem)

Nuclide All lgzilzvays
[226Ra [[4.58E+02
[222Rn 9.83E-02
218Po 2.27E-03 |
[214Pb 5.81E-+01
[218At 10.00E+00
1214Bi 3.78E+02 [
1214Po 2.07E-02 B
210Pb 12.26E+03 |
210Bi |2.87E+00 |
|210Po 19.13E+02
|All Nuclides ||4.10E+03
Dose from Each Nuclide through Each Active Pathway (mrem)
Nuclide||A gricultural D‘l;l;; l::';g Svl‘l;[;a:: External {{Inhalation Sli(:goel;téi‘l)rr‘ly Irrigation
[226Ra [[4.54E+02  |[2.84E-124.55E-12 [{1.42E+00|[2.66E-01 [[1.78E+00 |3.54E-12 ||
[222Rn [[0.00E+00  |0.00E+00}j0.00E+00][9.83E-02 |[0.00E+00 [|0.00E+00 ||0.00E+00 |
[218P0 [0.00E+00  |[0.00E+00[j0.00E+00]2.27E-03 |[0.00E+00 [0.00E+00 |[0.00E+00 |
[214Pb_|2.07E-01 _ |[3.95E-10 [|0.00E+00]5.79E+01][2.42E-04 [8.40E-04 |[1.60E-12 |
I218At |[0.00E+00  {0.00E+00/0.00E+00]/0.00E+00][0.00E+00 [0.00E+00 {[0.00E+00
214Bi [9.36E-02  [[1.79E-10 [|0.00E+00[3.78E+02][2.04E-04 |[3.80E-04 |17.25E-13
214Po ][0.00E+00  |[0.00E+00}|0.00E+00][2.07E-02 |[0.00E+00 |[0.00E+00 ||0.00E+00 |
[210Pb [[2.25E+03 |[3.43E-08 ||8.42E-08 |[1.15E-01 ||4.27E-01 |[7.31E+00 [|8.48E-08 |
[210Bi [[2.70E+00  |[3.85E-11][1.42E-11 |[1.64E-01 [|6.16E-03 |[8.72E-03 |[1.02E-10 |
210Po_[[9.04E+02  ||4.22E-09 |[5.19E-08 |[2.14E-03 [[2.96E-01 |[2.59E+00 |[2.31E-08 |
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Feasibility Study Addendum

February 2006 IRP Site 8 Appendix B

DCGLy = derived conceniration guideline equivalent to the average concentration of
residual radioactivity that would give a dose of 25 mrem/y to the average member of the
critical group, in the same units as “Cone.”
r = monetary discount rate in units per year

2 = radiological decay constant for the radionuclide in units per year

N = number of years over which the collective dose will be calculated.

In accordance with NUREG 1757, the total cost for remedial action is calculated using the following
equafion:

Cost; = Costg + Costup + Costace + Costrg+ Costypose + COSlppose + COStother Equation 2

where

Costz = monetary cost of the remedial action

Costyp = monetary cost for transport and disposal of the waste generated by the action
Costycc = monetary cost of wotker accidents during the remedial action

Costyr = monetary cost of traffic fatalities during transporting of the waste

Costwpese = monetary cost of dose received by workers performing the remedial action and
transpotting waste to the disposal facility

Costppose = monetary cost of the dose to the public from excavation, transport, and disposal
of waste

Co5t .- = other costs as appropriate for the particular situation

Since the residual radioactivity that is ALARA is the concentration, {Conc,), at which the benefit
from temoval equals the cost of removal, the following equation is derived in Appendix N of the
NUREG 1757 by setting total cost (Costy) equal to the present worth of the collective dose averted:
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Feasibility Study Addendum

February 2006 IRP Site 8 Appendix B
Concy  _ Cost, y If‘+ﬂ/1 Equation 3
DCGL, $2000x P, x0.025x Fx 41— ¥

Based on the ratio of Coney to DCGLy, it can be determined if the dose limit (25 mrem/y) or the
requirement for achieving ALARA dictates the cleanup goal at the site. If the ratio of Conc, to
DCGLy is greater than 1, the cleanup goal would be dictated by the ability to meet the dose limit of
25 mrem/y. If the ratio of Conc, to DCGLy is less than 1, the cleanup goal would be dictated by the
ability to achieve ALARA.

The 1atio of Concy to DCGLy for Site 8 was calculated to be approximately 462. The values of
parameters used to calculate the 1atio are presented in Table 2. It should be noted that the value used
for Costy tfor calculating the ratio of Concy to DCGLy included only Costr (monetary cost of the
remedial action) and Costyp (monetary cost for transport and disposal of the waste generated by the
action) (see equation 2). Other costs including, Costycc (monetary cost of worker accidents during
the remedial action), Costr (monetary cost of traffic fatalities during transporting of the waste),
Costwas. (monetary cost of dose received by workers performing the remedial action and
transporting waste to the disposal facility), and Costpae (monetary cost of the dose to the public
from excavation, transport , and disposal of waste), were not included. This ensures a more
conservative ALARA analysis.

The ratio of Conc, to DCGLy for Site 8 suggests that meeting the dose limit of 25 mrem/y would be
limiting in determining the target cleanup goal by a considerable margin compared to requirement to
meet ALARA  Therefore, any value of residual Ra-226 concentration, including 1 pCi/g above
background, that leads to a TEDE of less than or equal to 25 mrem/y is ALARA at Site 8.

Table 2: Parameter Values for Calculating the Ratio of Conca to DCGLw

Parameter Value Rationale / Source
Costr $1,702,000 Estimated cost for Alternative 3. See Section 5.2.3.7 of the FS Addendum (Final}
Po 0.0004 person per | Table N 2 {Acceptable Parameter Value for Use In ALARA Analyses) in Appendix N of
square meter NUREG 1757. )
F 099 (Site-specific Average Ra-226 concentration [95.98 pCifg] — 1 pCi/g) / (Site-specific
Average Ra-226 concentration [95.98 pCi/g)
A 5665 square Area encompassed by Units 1 and 4.
meters
r 0.03 per year Table N 2 {Acceptable Parameter Value for Use in ALARA Analyses) in Appendix N of
NUREG 1757.
A 0.000433 per year | Radiological decay constant for Ra-226
1000 years Tahle N.2 (Acceptable Parameter Value for Use in ALARA Analyses) in Appendix N of
NUREG 1757.

6. Conclusion and Recommendations

The results of the dose and risk assessments indicate that a Ra-226 concentration of 1 pCi/g above
background satisfies the NRC dose ctiteria of 25 mrem/y and r1esults in a risk within the NCP risk
management range of 10 to 10, for a residential (unrestricted release) scenario. Additionally, a
cost-benefit analysis shows that this concentration of Ra-226 is ALARA. Therefore, DON proposes
to use a DCGL and target cleanup goal for Ra-226 of 1 pCi/g above background at Site 8.
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Attachment B-2
Dose Assessment Summary for Target Cleanup Goal - RESRAD
Computer Code Version 6.3
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1. INTRODUCTION

This appendix identifies and evaluates potential federal and state of California applicable or relevant
and appropriate requirements (ARARs) fiom the universe of regulations, requirements, and guidance
and sets forth the Department of the Navy (DON) determinations regarding those potential ARARs
for each remedial action alternative retained for detailed analysis in this feasibility study (FS)
addendum for Installation Restoration Program (IRP) Site 8, Units 1 and 4, located at the former
Marine Corps Air Station (MCAS) El Toro, California.

This evaluation includes an initial determination of whether the potential ARARs actually quality as
ARARSs, and a comparison for stringency between the federal and state regnlations to identify the
controlling ARARs. The identification of ARARS is an iterative process. The final determination of
ARARs will be made by the DON in the record of decision (ROD) or action memorandum (AM),
after public review, as part of the response action selection process.

1.1 SuMMARY OF CERCLA AND NCP REQUIREMENTS

Section 121(d) of the Comprehensive Environmental Response, Compensation, and Liability Act of
1980 (CERCLA, 42 United States Code [U.S.C] Section [§] 9621 [d]), as amended, states that
remedial actions on CERCLA sites must attain (or the decision document must justify the waiver of)
any federal or more stringent state environmental standards, requirements, ctiteria, or limitations that
are determined to be legally applicable or relevant and appropriate.

Applicable requirements are those cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or state law
that specifically address the situation at a CERCLA site. The requirement is applicable if the
jurisdictional prerequisites of the standard show a direct correspondence when objectively compared
to the conditions at the site. An applicable federal requirement is an ARAR. An applicable state
requirement is an ARAR only if it is more stringent than federal ARARs. If the requirement is not
legally applicable, then the requirement is evalvated to determine whether it is relevant and
appropriate. Relevant and appropriate requirements are those cleanup standards, standards of control,
and other substantive environmental protection requirements, criteria, or limitations promulgated
under federal or state law that, while not applicable, address problems or situations similar to the
circumstances of the proposed response action and are well suited to the conditions of the site (U.S.
EPA 1988a). A requirement must be determined to be both relevant and appropriate in order to be
considered an ARAR. The criteria for determining relevance and appropriateness are listed in 40
CF.R. § 300.400(g)(2) and include the following:

e the purpose of the requirement and the purpose of the CERCLA action;

e the medium regulated or affected by the requirement and the medium contaminated or
affected at the CERCLA site;

e the substances regulated by the requirement and the substances found at the CERCLA
site;

e the actions or activities regulated by the requirement and the response action
contemplated at the CERCLA site;

s any variances, waivers, or exemptions of the requirement and their availability for the
circumstances at the CERCLA site;

e the type of place regulated and the type of place affected by the 1elease or CERCLA
action;

C-1
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e the type and size of structure or facility regulated and the type and size of structure or
facility affected by the release or contemplated by the CERCLA action; and

* any consideration of use or potential use of affected resources in the requirement and the
use or potential use of the affected resources at the CERCLA site.

According to CERCLA ARARSs guidance (U.S. EPA 1988z), a requirement may be “applicable” or
“relevant and appropriate,” but not both. Identification of ARARs must be done on a site-specific
basis and involve a two-part amnalysis: first, a determination whether a given requirement is
applicable; then, if it is not applicable, a determination whether it is nevertheless both relevant and
appropriate. It is important to explain that some regulations may be applicable or, if not applicable,
may still be relevant and appropriate. When the analysis determines that a requirement is both
relevant and appropriate, such a requirement must be complied with to the same degree as if it were
applicable (U.S. EPA 1988a). Tables included in this appendix present each potential ARAR with an
initial determination of ARAR status (i.e., applicable, relevant and appropiiate, or not an ARAR).
For the determination of relevance and appropriateness, the pertinent criteria were examined to
determine whether the requirements addressed problems or situations sufficiently similar to the
circumstances of the release or response action contemplated, and whether the requirement was well
suited to the site. A negative determination of relevance and appropriateness indicates that the
requirement did not meet the pertinent criteria. Negative determinations are documented in the tables
of this appendix and are discussed in the text only for specific cases.

To qualify as a state ARAR under CERCLA and the NCP, a state requirement must be:

* astate law or regulation,
» an environmental or facility siting law or regulation,

o promulgated (of general applicability and legally enforceable),

s substantive {(not procedural or administrative),
» more stringent than federal requirements,
e identified in a timely manner, and

e consistently applied.

To constitute an ARAR, a requirement must be substantive. Therefore, only the substantive
provisions of requirements identified as ARARs in this analysis are considered to be ARARs.
Permits are considered to be procedural or administrative requirements. Provisions of generally
relevant fedeial and state statutes and regulations that were determined to be procedwal or
nonenvironmental, including permit requirements, are not considered to be ARARs CERCLA
Section 121(e)(1), 42 U.S.C. § 9621(e)(1), states that “No Federal, State, or local permit shall be
required for the portion of any removal or remedial action conducted entirely on-site, where such
remedial action is selected and carried out in compliance with this section.” The term on-site is
defined for purposes of this ARARSs discussion as “the areal extent of contamination and all suitable
areas in very close proximity to the contamination necessary for implementation of the response
action” (40 CFR. § 300.5).

Nonpromulgated advisories or guidance issued by federal or state governments are not legally
binding and do not have the status of ARARs. Such requirements may, however, be useful, and are
“to be considered” (TBC). TBC (40 CF.R. § 300 400[g]{3]) requirements complement ARARs but
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do not override them. They are useful for guiding decisions regarding cleanup levels or
methodologies when regulatory standards are not available.

Pursuant to U.S. EPA guidance (U.S. EPA 1988a), ARARs are generally divided into three
categories: chemical-specific, location-specific, and action-specific requirements. This classification
was developed to aid in the identification of ARARs; some ARARs do not fall precisely into one
group or another. ARARs are identified on a site basis for remedial actions where CERCLA
authority is the basis for cleanup.

As the lead federal agency, the DON has primary 1esponsibility for identifying federal ARARs at the
former MCAS El Toro. Potential federal ARARs that have been identified for remediation of
1adium-226 (RA-226) contaminated soil at IRP Site 8, Units | and 4 are discussed in Section X1.2.2.
Pursuant to the definition of the term on-site in 40 C F R § 300 5, the on-station areas that are part of
this action include Units 1 and 4 of Site 8 (ateas with Ra-226 contaminated soil) and the areas in
close proximity including Units 2, 3 and 5 of the site. The Ra-226 contaminated soil excavated from
Units 1 and 4 of Site 8 will be temporatily stored at Unit 2 for treatment, radiological screening or
oft-site disposal. Off-site disposal of Ra-226, which is a component of some remedial action
alternatives, is considered to be off-site action. Regulatory requitements that apply to off-site action
are not ARARs. Off-site disposal is required to comply with applicable requirements only and is not
required to comply with relevant and appropriate 1equirements identified as ARARs for on-site
actions.

Identification of potential state ARARs was initiated through DON requests that the California
Environmental Protection Agency (Cal/EPA) Department of Toxic Substances Control (DISC)
identify potential state ARARs, an action desctibed in more detail in Section X1.2.3. Potential state
ARARs that have been identified for remediation of Ra-226 contaminated soil at Units 1 and 4 of
Site 8 are discussed below.

1.2 METHODOLOGY DESCRIPTION

The process of identifying and evaluating potential federal and state ARARs is described in this
subsection.

121 General

As the lead federal agency, the DON has primary responsibility for identification of potential
ARARSs for Site 8 In preparing this ARARs analysis, the DON undertook the following measures,
consistent with CERCLA and the NCP:

e identified federal ARARs for each remedial action alternative addiessed in the FS
Addendum, taking into account site-specific information for Site 8;

o reviewed potential state ARARs identified by the state to determine whether they satisty
CERCLA and NCP criteria that must be met in order to constitute state ARARs;

o cvaluated and compared federal ARARS and their state counterpazts to determine .
whether state ARARs are more stringent than the federal ARARs or are in addition to the
federally required actions; and

e reached a conclusion as to which federal and state ARARs are the most stringent and/or
“controlling” ARARs for each altemative.

As outlined in Section 3.2 of the FS report, the remedial action objectives (RAOs) for Units 1 and 4
of Site 8 are to:

C-3



Final Feasibility Study Addendurm
February 2006 IRP Site 8 Appendix C

¢ Reduce potential exposure to incremental concentrations (above naturally occurring
background levels) of Ra-226 such that residual carcinogenic 1isk (above background} is
in the NCP defined risk management range (10 to 10™),

e Reduce potential exposure to incremental concentiations (above naturally occurring
background levels) of Ra-226 to achieve compliance with NRC standards for protection
against radiation, specified in 10 C.F.R. Sections 20.1402 and 20 1403, such that the
total effective dose equivalent (TEDE) (above background) does not exceed 25 mrem/y
and that the residual radioactivity (due to Ra-226) has been reduced to levels that are as
low as reasonably achievable (ALARA).

Remedial action alternatives retained for detailed analysis in this FS Addendum are designed to
accomplish these RAOs and include the following:

* Alternative 1: No Action
e Alternative 2: Asphalt Cap Plus Institutional Controls and Access Restrictions

e Alternative 3: Excavation and Off-site Disposal

1.2.2 tidentifying and Evaluating Federal ARARs

The DON is responsible for identifying federal ARARs as the lead federal agency under CERCLA
and the NCP. The final determination of federal ARARs will be made when the DON issues the
ROD/AM. The federal government implements a number of federal environmental statutes that are
the source of potential federal ARARs, either in the form of the statutes or regulations promulgated
thereunder. Examples include the Resource Conservation and Recovery Act (RCRA), the Clean
Water Act, the Safe Drinking Water Act, the Toxic Substances Control Act, and their implementing
regulations, to name a few. See NCP preamble at 55 Federal Register (Fed. Reg.) 8764-8765 (1990)
for a more complete listing.

The proposed remedial action and alternatives were reviewed against all potential federal ARARs,
including but not limited to those set forth at 55 Fed. Reg. 8764-8765 (1990), in order to determine
if they were applicable or relevant and appropriate utilizing the CERCLA and NCP criteria and
procedures for ARARs identification by lead federal agencies.

1.2,3 Identifying and Evaluating State ARARs

The process of identifying and evaluating potential state ARARs by the state and the DON is
described in this subsection,

1.2.3.1 SOLICITATION OF STATE ARARS UNDER NCP

U.S. EPA guidance (U.S. EPA 1988b) recommends that the lead federal agency consult with the
state when identifying state ARARs for remedial actions In essence, the CERCLA/NCP
requirements at 40 C.F R. § 300.515 for remedial actions provide that the lead federal agency request
that the state identify chemical- and location-specific state ARARs upon completion of site
characterization. The requirements also provide that the lead federal agency request identification of
all categories of statc ARARs (chemical-, location-, and action-specific) upon completion of
identification of remedial alternatives for detailed analysis. The state must respond within 30 days of
teceipt of the lead federal agency requests. The remainder of this subsection documents the DON’s
efforts to date to identify and evaluate state ARARs.
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The DON followed the procedures of the process set forth in 40 C.FR. § 300.515 and Section 7 6 of
the Federal Facilities Agreement (FFA) for remedial actions in seeking state assistance in identifying
state ARARs.

1.2.3.2 CHRONOLOGY OF EFFORTS TO IDENTIFY STATE ARARS

The following chronology summarizes the DON efforts to obtain state assistance in identifying state
ARARSs for the remedial action for Ra-226 at Units 1 and 4 of Site 8. Key correspondence between
the DON and the state agencies relating to this effort has been included in the Administrative Record
(AR) for this FS Addendum.

The DON initiated the ARARSs identification process at Site 8 with a letter (dated 25 April 1997) to
the DISC, requesting input on identification of chemical-, location-, and action-specific state
ARARSs. The tesponses to the DTSC request were transmitted to the DON as enclosures with a letter
dated 27 May 1997. Enclosed with this letter, the DON received input from the following agencies:

e California Regional Water Quality Control Board (RWQCB), Santa Ana Region (letter
dated 06 May 1997);

e California EPA, Integrated Waste Management Board (letter dated 23 May 1997);

e (alifornia EPA, Air Resources Board (letter dated 12 May 1997); and

e SCAQMD (letter dated 20 May 1997).
The DON reviewed and evaluated all ARARs submitted by the agencies noted above during the
preparation of FS teport for Site 8. However, subsequent to the preparation of the FS (BNI 1997) and
Draft ROD (DON 1999), Ra-226 was identified at Site 8. Therefore, DON formally requested state
ARARs for radiological component of response action at Site 8 (along with Site 12) on 27 May
2004. Letters were sent to the DISC and RWQCB soliciting ARARs based on the previous

investigation results summary and removalremedial action alternatives. Following the DON
solicitation for ARARs from DTSC, DTSC requested ARARs from other state and local agencies.

The DON received a letter from RWQCB providing its ARARs on 30 June 2004. The list of
potential ARARs included chemical- and action-specific ARARs that the RWQCB believes are
applicable. All the potential ARARs are listed in the tables in this appendix.

The DON 1eceived a letter from DTSC providing a list of potential state chemical-, location-, and
action-specific ARARs on 30 June 2004. The list included responses from the following agencies:

e (California DHS (letter dated 3 June 2004);

o California Department of Fish and Game (letter dated 16 June 2004);

¢ California EPA, Air Resources Board (letter dated 18 June 2004);

» SCAQMD (letter dated 18 June 2004); and

o (California Department of Transportation (letter dated 22 June 2004).

1.3 OTHER GENERAL ISSUES

General issues identified during the evaluation of ARARs for Site 8, Units 1 and 4 are discussed in
the following subsections.
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Under Cal. Code Regs. tit. 27, § 20230, inert waste is that subset of solid waste that does not contain
hazardous waste or soluble pollutants at concentrations in excess of applicable water quality
objectives and does not contain significant quantities of decomposable waste.

The TCLP test and WET will most likely demonstrate that soil at Units 1 and 4 of Site 8 does not
exhibit the characteristics of RCRA or California-regulated, non-RCRA hazardous waste. In this
case, the soil at Units 1 and 4 will be classified as designated, nonhazardous, or inert waste
depending upon the concentrations of COPCs in the soil.

1.4.4 Radiclogical Waste Classification

In accordance with EPA guidance, Radioactive Waste Disposal. An Environmental Perspective,
there are tive general categories of radioactive wastes: (1) spent nuclear fuel fiom nuclear reactors
and high-level waste from the 1eprocessing of spent nuclear fuel (2) transuranic waste (3) uranium
mill tailings ot by product material (4) low-level waste, and (5) naturally occurring and accelerator-
produced radioactive materials (NARM).

The legal definitions of spent nuclear fuel and high-level waste provided at 42 US.C. § 10101. In
accordance with 42 U.S.C. § 10101, the “high-level radioactive waste” means:

1. the highly radioactive material resulting from the reprocessing of spent nuclear fuel, including
liquid waste produced directly in reprocessing and any solid material derived from such liquid
waste that contains fission products in sufficient concentrations; and

2. other highly radioactive material that the Commission, consistent with existing law, determines
by 1ule requires permanent isolation.

The 42 USC. § 10101 defines “spent nuclear fuel” as the fuel that has been withdrawn from a
nuclear reactor following irradiation, the constituent elements of which have not been separated by
reprocessing,

The definition of Low Level Radioactive Waste (LLW) at 10 CF.R § 61.2 defines it as radioactive
waste which contains source, special nuclear, or byproduct material, and which is not classified as
high-level radioactive waste, transuranic waste, spent nuclear fuel, or byproduct material. This
definition refers to the Atomic Energy Act (AEA), Section 11(e}(2) which contains the following
defimtions:

{e} The term “byproduct material” means

(1) any radioactive material (except special nuclear material) yielded in or made radioactive by exposure fo the
radiation incident to the process of producing or utilizing special nuclear material, and

(2) the tailings or wastes produced by the extraction or concentration of uranium or thorium from any ore
processed primarily for its source material content

{z) The term “source material” means

{1) uranium, thorium, or any other material which is determined by the Commission pursuant to the provisions of
section 2091 of this title to be source material; or

{(2) ores containing one or more of the foregeing materials, in such concentration as the Commission may by
regulation determine from tiime to time.

(aa) The term “special nuclear material” means (1) plutonium, uranium enriched in the isotope 233 or in the
isotope 235, and any other material which the Commission, pursuant to the provisions of section 2071 of this
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title, determines to be special nuclear maierial, but does not include source material; or {2) any materizl
artificially enriched by any of the foregoing, but does not include source material.

{ec) The term “transuranic waste” means material contaminated with elements that have an atomic number
greater than 92, including neptunium, plutonium, americium, and curfum, and that are in concentrations greater
than 10 nanocuries per gram, or in such other concentrations as the Nuclear Regulatory Commission may
prescribe to protect the public health and safety.

NARM is a broad category that includes accelerator-produced radioactive material and naturally
occurting radioactive material (NORM) (e.g. Ra-226), excluding source, special nuclear, or by-
product material. NARM are not regulated under the AEA or any other Federal regulation. In
California, the NORM are regulated by the DHS.

Radium-226 (Ra-226) is the radiological COPC at Units 1 and 4 of Site 8. Potential sources of Ra-
226 at Units 1 and 4 are from storage of Ra-226 painted paits, gauges, dials, and markers. The soil
mixed with equipment or components containing Ra-226 at Units | and 4 of Site 8 appears to meet
the definition of NARM.,

Since the Ra-226 contaminated soil is similar to LLW, the NRC Licensing Requirements.for Land
Disposal of Radioactive Waste (10 CF R Part 61, Subparts H and I) were evaluated to determine if
they are potential ARARs for remediation of Ra-226 contaminated soil NRC Licensing
Requirements for Land Disposal of Radioactive Waste (10 CF R Part 61, Subparts H and I) are not
potentially applicable since the site is not a NRC licensed site. However, the performance objectives
for the land disposal of LLW may be relevant and appropriate. These requirements in 10 CFR §
6141 require that concentrations of radioactive material that may be released to the general
environment must not tesult in an annual dose exceeding 25 mrem to the body or any organ of a
member of the general public. These requirements are potentially relevant and appropriate for Site 8,
Units 1 and 4 if the Ra-226 contaminated soil is left in-place.
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2. CHEMICAL-SPECIFIC ARARS

Chemical-specific ARARs are generally health- or risk-based numerical values or methodologies
applied to site-specific conditions that result in the establishment of a cleanup level. Many potential
ARARs associated with particular response alternatives (such as closure or discharge) can be
characterized as action-specific but include numerical values or methodologies to establish them so
they fit in both categories (chemical- and action-specific). To simplify the comparison of numerical
values, most action-specific requirements that include numerical values are included in this
chemical-specific section and, if repeated in the action-specific section, the discussion refers back to
this section.

This section presents ARARs defermination conclusions addressing numerical values for shallow
surface soil and a summary of the ARARSs conclusions and a more detailed discussion of the ARARs
for shallow surface soil.

Potential federal and state chemical-specific ARARs are summatized in Tables.C-1 and C-2,
respectively, which are at the end of this appendix.

2.1 SUMMARY OF ARARS CONCLUSIONS BY MEDIUM

Soil and air are the environmental media potentially affected by the remedial action at Site 8, Units 1
and 4. The conclusions for ARARs pertaining to these media are presented in the following sections.

2.1.1 Soii ARARs Conclusions

Analytical results fiom previous sampling events at Site 8, Units 1 and 4 indicate that a portion of the
contaminated soil has the potential to exceed the toxicity characteristic for some metals and thus will
have to be tested to evaluate if it is RCRA or California-regulated, non-RCRA hazardous waste.
Therefore, the RCRA waste definition requirements at Cal. Code Regs. tit. 22, § 6626121,
66261.22(a)(1), 6626123, 66261 24(a)(1), and 66261.100 are potential federal ARARs for
evaluating if the contaminated soil exhibits the characteristics of RCRA hazardous waste,
Additionally, the non-RCRA, state-regulated waste definition requirements at Cal. Code Regs. tit.
22, § 66261 24(a)(2) are potential state ARARs for evaluating if the contaminated soil exhibits the
characteristics of California-regulated, non-RCRA hazardous waste.

Since remedial action at Sife 8, Units 1 and 4 will be conducted to address Ra-226, which is
radioactive in nature, the Nuclear Regulatory Commission {NRC) requirements for license
termination under unrestricted (10 C.F.R. § 20.1402) or restricted (10 CF R. § 20.1403 [a] and [b])
conditions are relevant and appropriate.

2.1.2 Air ARARs Conclusions

Capping, excavation, grading, and earthmoving activities, which are a part of remedial action
alternatives for Ra-226 contaminated soil at Site 8, Units 1 and 4, may generate fugitive dust and
radon gas emissions. Additionally, the equipment used for implementation of remedial action may
lead to emissions of air pollutants. These air emissions are subjected to the requirements of South
Coast Air Quality Management District (SCAQMD) regulations. The SCAQMD rules that have been
approved by U.S. EPA as a part of state implementation plan (SIP) and were identified as potential
federal ARARs for air emissions included, Rules 403, 404, and 405, 407, 409, 474, 1166, and
Regulation XTI, Other SCAQMD rules that were identified as potential state ARARs included,
Rules 401, 402, 408, 4311, 431 .2, 431 3; Regulation X; Regulation XI, Rule 1150; and Regulation
XIV, Rule 1401 The ARAR evaluation of these rules indicated that substantive requirements of
Rules 401, 403, 404, and 405 are potentially applicable to capping, excavation, grading, and
earthmoving activities. These rules are discussed in more detail in action-specific requirements.
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21.3 Soil ARARs

The key threshold question for soil ARARs is whether or not the wastes located at Units 1 and 4 of
Site 8 would be classified as hazardous waste. The soil may be classified as a federal hazardous
waste as defined by RCRA and the state-authorized program, or as non-RCRA, state-regulated
hazardous waste. If the soil is determined to be hazardous waste, the appropriate requirements will

apply.

2.1.3.1 FFDERAL
RCRA Hazardous Waste and Groundwater Protection Standards

The federal RCRA requirements at 40 CF R, pt. 261 do not apply in California because the state
RCRA program is authorized. The authorized state RCRA requirements are therefore considered
potential federal ARARs (see Section 1.3.1). The applicability of RCRA requirements depends on
whether the waste is a RCRA hazardous waste, whether the waste was initially treated, stored, or
disposed after the effective date of the particular RCRA requirement, and whether the activity at the
site constitutes treatment, storage, or disposal as defined by RCRA. However, RCRA requirements
may be relevant and appropriate even if they are not applicable. Examples include activities that are
similar to the definition of RCRA treatment, storage, or disposal for waste that is similar to RCRA
hazardous waste.

The determination of whether a waste is a RCRA hazardous waste can be made by comparing the
site waste to the definition of RCRA hazardous waste. The RCRA requirements at Cal. Code Regs.
tit. 22, § 66261.21, 66261.22(a)(1), 66261.23, 66261 24(a)(1), and 66261 100 are potential ARARs
because they define RCRA hazardous waste. A waste can meet the definition of hazardous waste if it
has the toxicity characteristic of hazardous waste. This determination is made by using the toxicity
characteristic leaching procedure (TCLP). The maximum concentrations allowable for the TCLP
listed in § 66261 24(a){(1)(B) are potential federal ARARs for determining whether the site has
hazardous waste. If the site waste has concentiations exceeding these values, it is determined to be a
characteristic RCRA hazardous waste (see Section 1.4.1).

As discussed in Section 1 4.1, sampling and TCLP testing will be conducted to evaluate if the soil at
Units 1 and 4 of Site & may be classified as RCRA hazardous waste. If this sampling demonstiates
that soil at Units 1 and 4 exhibits the characteristics of RCRA hazardous waste, then the federal
RCRA regulations will be potential ARARs.

Groundwater is not the medium of potential concern at Site 8, Units 1 and 4, since the release of Ra-
226 is likely to be restricted to shallow soil. No releases to groundwater have been detecied and none
are anticipated because of the immobile natute of Ra-226. Therefore, Site 8 does not pose a curzent
threat to groundwater. However, since the intent of Site 8 response action is soil remediation with no
further responses, vadose zone requirements have been evaluated as potential ARARs for threats to
water quality potentially caused by soil contamination. The DON has determined that the substantive
provisions of Cal. Code Regs. tit. 22, § 66264.94(a)(1), (a)(3), (c), (d), and (e) are potential federal
ARARs for the vadose zone. Since Ra-226 is relatively immobile and is likely restricted to the
shallow soil, and Ra-226 vadose zone standards will be met with remedial alternatives considered,
this ARAR is met.

RCRA land disposal restrictions (LDRs) at Cal. Code Regs. tit. 22, § 66268 1(f) arc triggered if the
hazardous are discharged to land. During remedial action at Site 8, it is not anticipated that any
RCRA hazardous wastes generated will be placed outside the area of contamination. Thezefore,
LDRs are not ARARs.
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NRC Standards for Protection of Radiation

The radiological criteria for license termination under the Nuclear Regulatory Commission (NRC)
include requirements that may be pertinent to DON sites. These requirements have been discussed
in EPA guidance (EPA 1997, OSWER Directive 9200.4-18).

The radiological criteria for termination of a license for an existing NRC-licensed, radiologically-
contaminated site for fiture unrestricted use are found at 10 CF.R. 20 § 1402 It states that a site
will be considered acceptable for unrestricted use if the residual radioactivity that is distinguishable
from background radiation results in a Total Effective Dose Equivalent (TEDE) to an average
member of the critical group that does not exceed 25 mrem (0.25 mSv) per year, including that from
groundwater sources of drinking watet, and that the residual radioactivity has been reduced to levels
that are As Low As Reasonably Achievable (ALARA) TEDE means the sum of the deep-dose
equivalent (for external exposures) and the committed effective dose equivalent (for intemnal
exposures).

Site 8 is not a NRC-licensed radiologically-contaminated site. In addition, Ra-226 is not a NRC-
regulated material. Therefore, the requirements of 1adiological criteria for license termination at 10
CFR. 20 § 1402 are not applicable. However, these requirements are potentially relevant and
appropriate if unrestricted reuse is proposed following remedial action, since Units 1 and 4 of Site 8
have contaminants similar to those regulated at an NRC-licensed site, i.e Ra-226.

The 1adiological criteria for termination of a license for an existing NRC-licensed, radiologically-
contaminated site for future restricted use are found at 10 C.F R. § 20.1403(a) and (b). Since Site § is
not a NRC-licensed radiologically-contaminated site, these requirements are not applicable.
However, these requirements are potentially relevant and appropriate if restricted reuse is proposed
following 1emedial action, since Units 1 and 4 of Site 8 have contaminants similar to those regulated
at an NRC-licensed site (i.e., Ra-226).

The alternative criteria for license termination that is greater than dose criteria specified in 10 CFR.
20 § 1402 and 10 C.F.R. § 20.1403(a) and (b) is presented in 10 CF.R. § 20. 1404(a)(1), (2), and (3).
These requirements are not applicable to Site 8, Units 1 and 4 because Site 8 is not a NRC-licensed
site. These requirements are potentially relevant and appropriate if restricted reuse is proposed
following remedial action, since Units 1 and 4 of Site 8 have contaminants similar to those regulated
at an NRC-licensed site (i.e., Ra-226).

Uranium Mill Tailings Radiation Control Act

Standards for the cleanup of certain radiologically-contaminated sites have been issued under the
Uranium Mill Tailings Radiation Control Act (UMIRCA), P.L. 95-604. These standards are
codified at 40 CF.R Part 192 and were developed specifically for the cleanup of uranium mill
tailings at 24 sites designated under § 102(a)(1) of UMTRCA (Title I sites). The purpose of these
standards was to limit the risk from inhalation of radon decay products in houses built on land
contaminated with tailings, and to limit gamma radiation exposure of people using contaminated
land (see 48 FR 600). The UMTRCA standards are not applicable to Site 8 because it is not a mill
site to which the UMTRCA standards specifically apply. Specific UMTRCA requirements are
therefore evaluated as to whether they are potentially relevant and appropriate for the remedial action
at Site 8.

In order for standards at 40 CFR. Part 192 to be potentially relevant and appropriate, the
contaminants at the site must be the same (i.e, radium 226, radium-228, and/or thorium) and the
distribution of contamination must be similar to the that existing at a Title I site (U.S. EPA, 1998x,
Directive No. 9200.4-25). If it is determined that either in the course of further study or even during
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remedial action that subsurface contamination exists at a level between 5pCi/g to 15 pCi/g averaged
over areas of 100 square meters (the averaging areas provided for in Part 192 rules), this indicates
that conditions at the site are probably not sufficiently similar to a UMTRCA site to consider the
subsurface standard at 40 C.F R. 192 relevant and appropriate. If contamination at the site is unlike
that of wranivm mill tailings sites, in that significant subsurface contamination exists at a level
between 5 pCi/g and 30 pCi/g, the use of 15 pCi/g standard is not generally appropriate. Instead, 5
pCi/g is recommended since that was the actual health-based standard expected to be achieved by 40
CFR. 192, Where these standards are identified as ARARs for 1adium-226 and radium-228, they
should also be applied to parents of these, thorium-230 and thortum-228.

UMTRCA standards for the control of residual radiological materials fiom inactive uranium
processing sites are found at 40 CE.R §192.02(b), which provides criteria for releases of radon-222
from residual radiological material to the atmosphere as follows:

“Provide reasonable assurance that releases of radon-222 from 1esidual radioactive material to the
atmosphere will not:

(1) Exceed an average release rate of 20 picocuries per square meter per second. This average
shall apply over the entire surface of the disposal site and over at least a one-year period. Radon will
come from both residual radioactive materials and from materials covering them. Radon emissions
from the covering materials should be estimated as part of developing a remedial action plan for each
site. The standard, however, applies only to emissions from residual radioactive materials to the
atmosphere. Or,

(2) Increase the annual average concentration of 1adon-222 in air at or above any location outside
the disposal site by mote than one-half picocurie pet liter”

It is highly unlikely that releases of radon-222 at Site 8 following remedial action would exceed the
threshold criteria in 40 CF R §192.02(b). Therefore, this requirement is not a potential ARAR.

Requirements for cleanup of radiological contaminants are found in UMTRCA standards for cleanup
of land and buildings contaminated with residual radiological materials from inactive uranium
processing sites. Dose limits for radium-226 in soil are found at 40 C.F.R §192.12(a), §192.32(b)(2)
and §192.41 which states that as a result of residual radiological materials from any designated
processing site:

() The concentration of radium-226 in land averaged over any area of 100 square meters shall not
exceed the background level by more than,

(1) 5 pCi/g, averaged over the first 15 cm of soil below the surface, and
(2) 15 pCi/g, averaged over 15 cm thick layers of soil more than 15 cm below the sutface.

The substantive provisions of 40 CFR  §192.12(a), §192.32(b)(2) and §192.41 have been
determined to be potentially relevant and appropriate for Site 8, Units 1 and 4 since the contaminant
(Ra-226) matches and subsurface contamination is expected at level between 5 to 30 pCi/g in the
subsurface.

The requirements at 40 CFR § 192 12(b)(1) and § 192 41(b) state that in any occupied or habitable
building the objective of remedial action shall be, and reasonable effort shall be made to achieve, an
annual average (or equivalent) radon decay product concentration (including background) not to
exceed 0.02 Working Level (WL). In any case, the radon decay product concentration (including
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background) shall not exceed 003 WL. Provisions applicable to radon-222 shall also apply to
radon-220. The provisions of 40 CER § 192 12(b)(1) and § 192 41(b) are potentially relevant and
appropriate if habitable buildings are constructed at Units 1 and 4 of Site 8 as a part of site reuse.

For concentration limits for cleanup of gamma radiation in buildings at inactive uranium processing
sites designated for remedial action, 40 CEFR. § 192.12(b}2) requires that in any occupied or
habitable building, the level of gamma radiation shall not exceed the background level by more than
20 microroentgens per hour. The provisions of 40 CFR § 192.12(b)(2) are potentially relevant and
appropriate if habitable buildings are constructed at Units 1 and 4 of Site 8 as a part of site reuse.

2132 STATE
RCRA Requirements

State RCRA requirements included within the U.S. EPA-authorized RCRA program for California
are considered to be potential fedetal ARARs and are discussed above. When state regulations are
either broader in scope or more stringent than their federal counterparts, they are considered potential
state  ARARs. State requirements such as the non-RCRA, state-regulated hazardous waste
Tequirements may be potential state ARARs because they are not within the scope of the federal
ARARs (57 Fed. Reg. 60848). The Cal. Code Regs. tit. 22, div. 4 5 requirements that are part of the
state-approved RCRA program would be potential state ARARs for non-RCRA, state-regulated
hazardous wastes.

The site waste characteristics need to be compared to the definition of non-RCRA, state-regulated
hazardous waste. The non-RCRA, state-tegulated waste definition requirements at Cal. Code Regs.
tit. 22, § 66261 24(a)(2) are potential state ARARs for determining whether other RCRA
requirements are potential state ARARs. This section lists the total threshold limit concentrations
(TTLCs) and soluble threshold limit concentration (STLCs). The site waste may be compared to
these thresholds to determine whether it meets the characteristics for a non-RCRA, state-regulated
hazardous waste.

As discussed in Section 1.4.2, sampling will be conducted to evaluate if the soil at Units 1 and 4 of
Site 8 may be classified as California-regulated, non-RCRA hazardous waste. If this sampling
demonstrates that soil at Units 1 and 4 exhibits the characteristics of California-regulated, non-
RCRA hazardous waste, then the state RCRA regulations will be potential ARARs.

Cal. Code Regs. tit. 27, div. 2, subdiv. 1

Former Cal. Code Regs. tit. 23, div. 3, ch. 15 requirements that have been repealed and went into
effect on 18 July 1997, the following sections define waste characteristics for discharge of waste to
land. These requirements may be applicable for soil left in place that was discharged after the
effective date of the requirements. They are not potentially applicable to discharges before that date
but may be relevant and appropriate.

Cal. Code Regs. tit. 27, § 20230(a) defines inert waste as waste “that does not contain hazardous
waste or soluble pollutants at concentrations in excess of applicable water quality objectives, and
does not contain significant quantities of decomposable waste.” Cal. Code Regs. tit. 27, § 20230(b)
states that “inert wastes do not need to be discharged at classified waste management units.” Cal.
Code Regs tit. 27, § 20230(a) and (b) may be potential state ARARs for soil that meets the
definition of inert waste.

Cal. Code Regs. tit. 27, §§ 20210 and 20220 are state definitions for designated waste and
nonhazardous waste, respectively. These may be ARARs for soil that meets the definitions. These
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soil classifications determine state classification and siting requirements for discharging waste to
fand.

The DON has reviewed the provisions of Cal. Code Regs. tit. 27, §§ 20380(a) and 20400(a), (c), (d),
(e), and (g), and 20405. These sections address the concentration limits and POC for monitoring at
waste management units for other than hazardous wastes. The DON has determined that these
provisions are identical to those found in Cal. Code Regs. tit. 22, §§ 66264.94(d)(1), (2), and (4), and
(e}(1) and (2) and 66264 95. The requirements at Cal. Code Regs. tit. 27, §§ 20380(a), 20400(a), (c},
(d), (e) and (g), and 20405 are therefore not ARARS because they are not more stringent than federal
ARARs at Cal. Code Regs. tit. 22, § 66264 94(d)(1), (2), and (4), and (e)(1) and (2) and Cal. Code
Regs. tit. 22, § 66264 95.

Radiological ARARs

The DHS identified the Cal. Code Regs., tit. 17 as potential ARARs for remedial action at Site 8.
The requirements at Cal Code regs. tit 17 are not potentially applicable since they apply to
radiological materials under a license. However, they were evaluated further as potentially relevant
and appropriate requirements, The standards at Cal. Code Regs. tit. 17, Section 30253(a) incorporate
by reference the federal standards at 10 CFR Part 20. Since they are not more stringent than fedesal
requirements, they are not potential ARARSs.

21.4 Air ARARs

Capping, cxcavation, grading, and earthmoving activities, which are a part of remedial action
alternatives for Ra-226 contaminated soil at Site 8, Units 1 and 4, may generate fugitive dust and
radon gas emissions. Additionally, the equipment used for implementation of remedial action may
lead to emissions of air pollutants. These emissions are subjected to the requirements of SCAQMD
rules, which are potential ARARs for the remedial action at Site 8, Units 1 and 4. ARARs for air ate
discussed in greater detail under action-specific requirements.

2.1.4.1 FEDERAL

The CAA and RCRA air emission requirements are discussed below.

Clean Air Act

The CAA establishes the National Ambient Air Quality Standards (NAAQS) in 40 CEF.R. § 504
50.12. NAAQS are not enforceable in and of themselves; they are translated into source-specific
ernissions limitations by the state (U.S. EPA 1990). Substantive requirements of the SCAQMD rules
that have been approved by U S. EPA as part of the SIP under the CAA are potential federal ARARs
for air emissions (CAA Section 110). The SIP includes rules for emissions restrictions for
particulates, organic compounds, and hazardous air poltutants, as well as standards of performance
for new sources.

SCAQMD rules that have been approved by U.S. EPA as a part of SIP and were identified as
potential federal ARARs for air emissions included, Rules 403, 404, 405, 407, 409, 474, 1166, and
Regulation XIII. The ARAR evaluation of these rules indicated that substantive provisions of Rules
403, 404, and 405 are potentially applicable to capping, excavation, grading, and earthmoving
activities. These rules are discussed in more detail in action-specific requirements.

RCRA Air Emission Requirements

RCRA air emissions standards at Cal. Code Regs. tit. 22, § 66264.1030-66264.1034, excluding
.1030(c), .1033(j), .1034(c)(2), and .1034(d)(2), and at Cal, Code Regs. tit. 22, § 66264.1050—
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66264.1063, excluding 1050(c) and (d), .1057(g)(2), .1060, .1063(d)(3), for vents or equipment
leaks pertain to equipment that contains or contacts hazardous wastes with organic concentrations of
at least 10 percent by weight. These standards are not ARARs as organic concentrations are not
expected to exceed 10 percent by weight at Site 8, Units 1 and 4.

2142 STATE

SCAQMD Rules 401, 402, 408, 431.1, 431.2, 431.3; Regulation X; Regulation XI, Rule 1150; and
Regulation XIV, Rule 1401 were identified as potential state ARARs for the air emissions at Site 8,
Units 1 and 4. The ARAR evaluation of these rules indicated that substantive provisions of Rule 401
are potentially applicable to capping, excavation, grading, and earthmoving activities. These rules
are discussed in more detail in the action specific ARARs.
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3. LOCATION SPECIFIC ARARS

Potential location-specific ARARs are identified and discussed in this section. The discussions are
presented based on various attributes of the site location, such as whether it is within a floodplain.
Additional surveys will be performed in connection with the remedial action design and remedial
action to confirm location-specific ARARs where inadequate siting information currently exists, or
in the event of changes to planned facility locations.

31 SUMMARY OF LOCATION SPECIFiCc ARARS

The only resouice category potentially affected by the remedial action at Site 8, Units 1 and 4 is that
of biological resources. No federal locations-specific ARARs have been identified for remedial
action at Site 8. The state ARARs pertaining to protection of biological resources for remedial action
at Site &, Units 1 and 4 include:

e (Cal Fish and Game Code §§ 5650 (a), (b), & (f); 3005; 3503; 3503 5; 3800; and 4150
» (Cal. Code Regs. tit, 14 § 472

These ARARs are discussed in more detail in the action-specific requirements.

3.2 DETAILED DiSCUSSION OF ARARS

The following subsections provide a detailed discussion of federal and state ARARs by location-
specific resources, Pertinent and substantive provisions of the potential ARARs listed and described
below were reviewed to determine whether they are potential federal or state ARARs for the Site 8,
Units 1 and 4, soil FS.

3.21 Cultural Resources ARARs

No suificial evidence of significant cultural resources have been identified at Site 8 in existing data
that could be potentially impacted by the remedial action. Therefore, no location-specific ARARs
pertaining to preservation of cultural resources have been identified for Site 8.

3.2.2 Wetlands Protection and Floodplains Management ARARs

Site 8 does not fall within the floodplain and does not contain wetlands. Additionally, there will be
no dewatering or discharges of effluents under the remedial alternatives. Therefore, no ARARs were
identified for wetlands protection and floodplains management.

3.2.3 Hydrologic Resources ARARs

None of the remedial action alternatives for Site 8, Units 1 and 4 include modification of the natural
streamn or water body Therefore, no location-specific ARARs pertaining to hydrologic resources
have been identified for Site 8.

3.2.4 Biological Resources ARARSs
3.24.1 FEDERAL

Endangered Species Act of 1973

The Endangered Species Act (ESA) of 1973 (16 U.S.C. §§ 1531-1543) provides a means for
conserving various species of fish, wildlife, and plants that are threatened with extinction. The ESA
defines an endangered species and provides for the designation of critical habitats. Federal agencies
may not jeopardize the continued existence of any listed species or cause the destruction or adverse
modification of critical habitat. Under Section 7(a) of the ESA, federal agencies must camry out
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conservation programs for listed species. The Endangered Species Commitice may grant an
exemption for agency action if reasomable mitigation and enhancement measures such as
propagation, transplantation, and habitat acquisition and improvement are implemented.
Consultation tegulations at 50 CFR, § 402 are administrative in nature and are therefore not
ARARs. However, they may be TBCs to comply with the substantive provisions of the ESA.

A habitat assessment was included as Appendix L in the remedial investigation report (Bechtel
1997b) of Site 8. The assessment did not find any special status species habitat or observed any
special status species at Site 8. The Endangered Species Act of 1973 is not an ARAR.

Migratory Bird Treaty Act of 1972

The Migratory Bird Treaty Act (16 U.S.C. §§ 703-712) prohibits at any time, using any means or
manner, the pursuit, hunting, capturing, and killing or attempting to take, captute, or kill any
migratory bird. This act also prohibits the possession, sale, expoit, and import of any migratory bird
or any part of a migratory bird, as well as nests and eggs. A list of migiatory birds for which this
requirement applies is found at 50 C.F R. § 10.13 It is the DON’s position that this act is not legally
applicable to DON actions; however, Exec. Order No. 13186 (dated 10 January 200 1) requires each
federal agency taking actions that have o1 are likely to have a measurable effect on migratory bird
populations to develop and implement, within 2 years, a memorandum of understanding (MOU) with
the United States Fish and Wildlife Service (USFWS) to promote the conservation of such
populations. The DoD and the USFWS are in the process of negotiating this MOU. In the meantime,
the Migtatory Bird Treaty Act will continue to be evaluated as a potentially relevant and appropriate
requirement for DON CERCLA response actions.

No migratory birds have been observed at Site 8, therefore Migtatory Bird Treaty Act of 1972 is not
a potential ARAR.

3.2.4.2 STATE

California Department of Fish and Game identified the following requirements as potential ARARs
pertaining to biological resources for the remedial action at Site 8, Units 1 and 4.

e (Cal. Fish and Game Code §§ 1908, 2080, 5650, 3005, 2008, 3003 .1, 3551, 4700, 5050,
3503, 3503.5, 3800, 4000 — 4012, 4750, 4800 — 4809, and 5515

e Cal. Fish and Game Commission Wetlands Policy

e Cal Code Regs. tit. 14 §§ 40, 460, 465, 472, and 475

The ARAR analysis of the above-mentioned regulations indicated that following ARARs are
potentially relevant and appropriate to remedial action at Site 8, Units 1 and 4:

e Cal Fish and Game Code §§ 5650 (a), (b), & (f); 3005; 3503; 3503.5; 3800; and 4150
e Cal Code Regs. tit. 14 § 472

These ARARs are discussed in more detail in the action-specific requirements.

3.2.5 Coastal Resources ARARs

Site 8 is not located within a coastal zone and remedial action at the site will not irpact coastal
areas. Therefore, no location-specific ARARs pertaining to coastal resources have been identified for
Site 8.
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4. ACTION-SPECIFIC ARARS

This FS Addendum evaluated remedial action alternatives for Ra-226 contaminated soil at Units 1
and 4 of Site 8. The action-specific ARARs analysis is based on the three remedial action
alternatives for the site. Alternative 1 is no action; Alternative 2 entails capping, institutional controls
and access restrictions; and Alternative 3 entails excavation and off-site disposal. Detailed
descriptions of the remedial action alternatives are provided in the main text of this FS Addendum

Tables C-3 and C-4 at the end of this section present and evaluate federal and state potential action-
specific ARARs for Site 8, Units 1 and 4 respectively. A discussion of the requirements determined
to be pertinent to each alternative being evaluated for Site 8 remedial action is presented in this
section. A discussion of how the alternative complies with each identified ARAR is also provided.

41 ALTERNATIVE 1 — NO ACTION

The inclusion of the no-action alternative is required under the NCP (40 CF.R. § 300.430 [e][6]) to
act as a baseline condition for assessing other alternatives in the FS. Under the no-action alternative,
none of the GRAs including institutional controls/access restrictions, containment, immobilization,
removal, volume reduction, or disposal would be implemented at Units 1 and 4 of Site 8.

There is no need to identify ARARs for the no action alternative because ARARs apply to “any
removal or remedial action conducted entirely on-site” and “no action” is not a removal or remedial
action (CERCLA Section 121(e), 42 U.SC. § 9621[e]). CERCLA Section 121 (42 U.S.C. § 9621)
cleanup standards for selection of a Superfund remedy, including the requirement to meet ARARs,
are not triggered by the no action alternative (U.S. EPA 1991b). Therefore, a discussion of
compliance with action-specific ARARS is not appropriate for this alternative.

42 ALTERNATIVE 2 - ASPHALT CAP PLUS INSTITUTIONAL CONTROLS AND ACCESS
RESTRICTIONS

Alternative 2 includes construction of an asphalt cap in the central and northeastern parts of Unit | to
reduce exposure to Ra-226 contaminated soil. Institutional controls consisting of land-use
restrictions will also be implemented to ensure the integrity of the cap and limit exposure to future
landowner(s) and/or user(s).

4.2.1 Federal ARARs
4.2.1.1 SCAQMD REQUIREMENTS

Capping will involve compaction of the subgrade, construction of a cap and use of heavy equipment.
These activities may lead to fugitive dust or other air emissions and would need to comply with the
substantive requirements of the SCAQMD rules. The SCAQMD rules that have been approved by
U.S. EPA as a part of SIP and were identified as potential federal ARARs for air emissions included,
Rules 403, 404, 405, 407, 409, 474, 1166, and Regulation XII. The ARAR evaluation of these rules
indicated that substantive requirements of Rules 403, 404, and 405 are potentially applicable to
capping at Site 8. The details of these rules and methods of compliance for each are presented in the
following sections.

Rule 403

This rule prohibits emissions of fugitive dust such that the presence of such dust remains visible in
the atmosphere beyond the property line of the emission source and shall not cause or allow PM,
levels to exceed 50 microgiams per cubic meter when determined, by simultaneous sampling, as the
difference between upwind and downwind samples
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Cap construction activities may generate fugitive dust emissions. Measures such as applying water to
prevent fugitive dust emissions will be implemented.

Rule 404

This rule limits equipment from discharging particulate emissions in excess of 001 to 0,196 gain
per cubic foot based on a given volumetric (dry standard cubic feet per minute) exhaust gas flow rate
averaged over one hour or on cycle of operation. It excludes steam generators or gas turbines.

The equipment used during remedial action will comply with substantive requirements of this rule.

Rule 405
This rule limits equipment from discharging particulate emissions in excess of 099 to 30 pounds per
hour based on a given process weight.

The equipment used during remedial action will comply with substantive requirements of this rule.

422 State ARARs
4221 SCAQMD REQUIREMENTS

SCAQMD Rules 401, 402, 408, 431.1, 431.2, and 431 3; Regulation X; Regulation XI, Rule 1150;
and Regulation XIV, Rule 1401 were identified as potential state ARARs for the air emissions at Site
8, Units 1 and 4. The ARAR evaluation of these rules indicated that substantive requirements of Rule
401 are potentially applicable to capping at Site 8 The following section presents summary of Rule
401 and proposed method of compliance during cap construction activities.

Rule 401

This rule prohibits the discharge of any air contaminant into the atmosphere from any single source
of emission for a period or periods aggregating more than 3 minutes in a 60-minute period, which is
(a) as dark or darker in shade as that designated No. 1 on the Ringelmann Chart, or (b) of such
opacity as to obscure an observer’s view to a degree equal to or greater than does smoke described in

(a).

Substantive requirements of this rule are potentially applicable since cap construction activities have
a potential to produce visible emissions due to fugitive dust. Mitigation measures such as wetting the
soil will be implemented to reduce visible emissions.

4.2.2.2 CALIFORNIA FISH AND GAME REQUIREMENTS

California Department of Fish and Game identified the following requirements as potential ARARs
pertaining to actions affecting biological resources for the remedial action at Site 8, Units 1 and 4.

e (al. Fish and Game Code §§ 1908, 2080, 5650, 3005, 2008, 3003 1, 3551, 4700, 5050,
3503, 3503.5, 3800, 4000 — 4012, 4750, 4300 — 4809, and 5515

e Cal Fish and Game Commission Wetlands Policy

e Cal. Code Regs. tit. 14 §§ 40, 460, 465, 472, and 475

The ARAR analysis of the above-mentioned regulations indicated that following ARARSs are
potentially relevant and appropriate to remedial action at Site 8, Units 1 and 4 (see Table C-4):

e (Cal Fish and Game Code §§ 3005; 3503; 3503.5; 3800; and 4150
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e (Cal Code Regs. tit. 14 § 472

Cal. Fish and Game Code § 3005

This regulation prohibits the taking of birds and mammals, including the taking by poison. The
procedural aspects of this regulation are not ARARs. Certain substantive provisions pertaining to
take of birds or mammals with a poisonous substance are potentially applicable. Precautions will be
taken during cap construction at Site 8, Units | and 4 to prevent bird and mammal exposure to
contaminated soil.

Cal. Fish and Game Code § 3503

The regulation prohibits the take, possession, or needless destruction of the nest or eggs of any bird,
except as otherwise provided by this code o1 any regulation made pursuant thereto. Precautions will
be taken during cap construction at Site 8 to prevent bird exposure to contaminated soil.

Cal. Fish and Game Code § 3503.5

This regulation prohibits take, possession, or destruction of any birds in the orders Falconiformes or
Strigiformes (birds-of-prey) or to take, possess, ot destroy the nest or eggs of any such bird except as
otherwise provided by this code or any regulation adopted pursuant thereto. The substantive
requirements of this regulation are potentially applicable if the birds in the orders of Falconiforms or
Strigiformes (birds of prey) or their eggs are identified at Site 8, Units 1 and 4. Precautions will be
taken to prevent exposure of these birds to contaminated soil during cap construction at Site 8.

Cal. Fish and Game Code § 3800

This regulation prohibits the take of nongame birds, except in accordance with regulations of the
commission, or when related to mining operations with a mitigation plan approved by the
department. This section further provides requirements concerning mitigation plans related to
mining. The substantive requirements of this regulation are potentially applicable if the nongame
birds or their eggs are located at Site 8. Precautions will be taken to prevent exposure of these birds
to contaminated soil during cap construction at Site 8,

Cal. Fish and Game Code § 3800

This regulation prohibits taking and possession of nongame mammals, or their part, except as
provided in this code or in accordance with regulations adopted by the commission. Nongame
mammals are those occurring naturally in California, which are not game mammals, fully protected
mammals, or fur-bearing mammals. The substantive requirements of this regulation are potentially
applicable if the nongame mammals are located at Site 8, Units 1 and 4. Precautions will be taken to
prevent exposure of these mammals to contaminated soil during cap construction at Site 8.

Cal. Code Regs. tit. 14 § 472

This 1egulation provides that nongame birds and mammals may not be taken except as provided in
subsections (a) through {d) of Cal. Code Regs. tit. 14 § 472 and Sections 478 and 485. The
substantive requirements of this regulation are potentially applicable if the nongame animals are
located at Site 8, Units 1 and 4. Piecautions will be taken to prevent exposure of these mammals to
contaminated soil during cap constiuction at Site 8.
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4.2.2.3 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) GENERAL PERMIT FOR STORM
WATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITY (GENERAL PERMIT)

Since the remedial action may result in dishubance of at least one acre at Site 8, Uniis 1 and 4, the
state of California identified Water Quality Order No. 99-08-DWQ and the NPDES General Permit
for Storm Water Discharges Associated with Construction Activity (General Permit) as potential
ARARs. The DON has determined that Section 121(e)(1) of CERCLA and the corresponding
provision in the NCP (40 CF.R Section 300.400[¢][1]) apply o the discharge of storm water from
the remedial action area at Site 8 and that an NPDES permit (cither general or individual) is not
required for that discharge. However, DON will comply with the substantive provisions of the
NPDES General Permit identified by the state of California, as “IBC” guidance for compliance with
the federal Clean Water Act and state of California water quality requirements including substantive
requirements for development and implementation of BMPs and substantive requirements for the
content of a storm water pollution prevention plan (SWPPP). Compliance with these substantive
requirements wilt be documented as Storm Water Management Plan in the Remedial Action Work
Plan. This plan will include a description of BMPs to be implemented during the remedial action and
address substantive SWPPP content requirements.

4.2.3 Conclusions

Since Ra-226 is the COPC at Site 8, Units 1 and 4, the federal ARARs for Alternative 2 include,
U 8. NRC requirements at 10 CFR § 20 1403 (a) and (b). Cap construction may lead to pollutant
emmissions into the atmosphere; therefore, the SCAQMD rules 401, 403, 404, and 405 are potentially
applicable to capping at Site 8. Additionally, California Fish and Game regulations at Cal. Fish and
Game Code §§ 3005; 3503; 3503.5; 3800; and 4150, and Cal. Code Regs. tit. 14 § 472, are potential
ARARSs for protection of biological resources during capping.

4.3 ALTERNATIVE 3 — EXCAVATION AND OFF-SITE DISPOSAL

Alternative 3 includes excavation of contaminated soil exceeding Ra-226 cleanup goal (established
based on the RAQs) for residential (unrestricted) reuse. The excavated soil will be disposed at a
commercial facility licensed to receive Ra-226 contaminated soil

4.3.1 Federal ARARs

4311 U8 NUCLEAR REGULATORY COMMISSION STANDARDS FOR PROTECTION AGAINST RADIATION

Alternative 3 includes remediation of Ra-226 contaminated soil; therefore, the NRC standards for
protection against radiation at 10 CF.R § 20 were cvaluated to determine whether they were
potential federal ARARs. This evaluation indicated that NRC requirements at 10 CE.R § 20.1402
are potential ARARs for Alternative 3.

4.3.1.2 SCAQMD REQUIREMENTS

The federal ARARs for air emissions for Alternative 3 are same as those for Alternative 2 (see
Section 4.1.2)

4.3.2 State ARARs

4.3.2.1 SCAQMD REQUIREMENTS

SCAQMD Rules 401, 402, 408, 431.1, 431 2, and 431 3; Regulation X; Regulation XI, Rule 1150;
and Regulation XIV, Rule 1401 were identified as potential state ARARs for the air emissions at Site
8, Units 1 and 4. The ARAR evaluation of these 1ules indicated that substantive requirements of Rule
401 are potentially applicable to Alternative 3.
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4.3.2.2 CALIFORNIA FISH AND GAME REQUIREMENTS

California Department of Fish and Game ARARs for Alternative 3 are same as those for Alternative
2 (see Section 4.2.2).

43.3 Conclusions

Since Ra-226 is the COPC at Site 8, Units 1 and 4, the federal ARARs for Alternative 3 include,
U.S NRC requirements at 10 C.F R § 20.1402. Excavation and earth-moving operations may lead to
pollutant emissions into the atmosphere; therefore, the SCAQMD rules 401, 403, 404, and 405 are
potentially applicable to Alternative 3. Additionally, California Fish and Game regulations at Cal.
Fish and Game Code §§ 3005; 3503; 3503.5; 3800; and 4150, and Cal. Code Regs. tit. 14 § 472, are
potential ARARs for protection of biological resources during implementation of Alternative 3.
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BRAC EL TERQ ID:7147266586 JUL 06704 8:09 No.001 P .07

California Regional Water Quality Control Board =5

Santa Ana Region

Teery Tamminen 3737 Main Srreet, Suite SO0, Riverside, Califmin 925703324 ,
Sereeinry for (G003 THATAN * Pax (VID) IRI-62R8 Arid %m:fm‘““'
Enyframmental hidpriararw swrchon provinagehd
Proter tion
June 30, 2004

Base Realignment and Closure
Attn: Mr. F. Andrew Piszkin, P.E.
BRAC Environmental Coordinalor
7040 Trabuco Roed

iving, CA 82618

REQUEST FOH REGIONAL WATER QUALITY CONTROL BOARD (RWQCE)
APPLICABLE RELEVANT AND APPROPRIATE REQUIREMENTS {(ARARSs), FOR
IRP SITE 8, DEFENSE REUTILIZATION AND MARKETING OFFICE STORAGE
AREA, AND IRP SITE 12, SLUDGE DRYING BEDS, AT FORMER MARINE CORPS
AIR STATION, EL TORO

Dear Me. Piszkin:

On May 27, 2004 we received your request that the Santa Ana RWCCB provide any
additionat ARARS for Sites 8 and 12 at MCAS El Toro in compliance with Section
121(d) of the Comprehensive Environmental Response, Compensation, and Liability
Act (CERGLA). Wa submil the following 1o you as ARARS for Sites 8 and 12:

Water Quallty Order No. 99-08-DWQ and the NPDES General Permit for Storm
Waler Discharges Assoclated with Constryction Activity {Geners! Permit)

Citation: 40 Code of Federal Regulations parts 122, 123, 124 Nationa! Pollution
Dlscharge Elimination System

Desgcription; Construction and earth-meving activities that result in disturbances of at
laast one acre are subject to this permit. Such activities includs, but are not limited to,
clearing, grading, stockpiling and excavation of soil or other materiais

ARARs Status: Applicable, Action

Title 27, Callfornin Cods of Regulations

Citation: § 20200 and § 20210

FER 22 1996 22:54 7147266586 PAGE. 87

California Environmental Protection Agency

{:, Recyeled Puper




BRAC EL TORDO ID:7147266586 JuL 06704 8:009 No.001 P.08

Mr. F. Andrew Piszkin, P.E. -2~ June 30, 2604

Description: Requires that designated wasie be discharge to Class | or I} waste
management units.

Comments: Applies to discharges of designated waste {nonhazardous waste that could
causs daegradation of surface or groundwatsrs} to land for treatment, storege, or
disposal.

ARARS status: Applicable, Action, Chemical

Citation: § 21400

Description: Requires surface impoundments to be closed by removing and treating all
free liquid and either removing all remaining contamination or closing the surface
impoundment as & landfill.

Comments: This applies 1o the siudge drying bads at IRP 12.
ARARs Status: Applicable, Action

Cliatlon: § 20385 - 20435

Description; Groundwater monitoring

Comments: Applies io all areas in which waste has been discharged to land to
determine the threat o water quality.

ARARs Status: Applicable, Action

Citatlon: § 20400 (Title 23, CCR Section 2550.7)

pascription; Cleanup levals must be set at hackground contentration levels, or i
backgreund concentration levels are not ischnologically and sconomically feasibla, then
at the lowast levels that ars economically and technoiogically feasible.

Comments: Appiies to IRP 8 and 12, If water quality is threatened, this section applies
in setting soll cleanup levels for all cleanups of discharges of wastes to land,

ARARs status: Applicable, Chemical, Action

Citatlon: § 20415

Description: Require general soil, surface watsr, and groundwater monitoring

California Environmental Protection Agency

{3 Recyelrd Yaper

FEB 22 1836 22:55 7147266588 PRGEE. 88
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Mr. F. Andrew Piszkin, P.E. -3- June 30, 2004

Comments: Applies to IRP Sites 8 and 12. Applies to all areas in which waste was
discharged to land.

ARARs Status: Applicable, Action

iIf you should have any questions, pleass call ma at (309) 782-4494 or send e-mail to
jbroderic @ rb8.swrcb.ca gov.

Sincerely,

! %&a@»}]f
(ﬁx‘n Broderick
8)IC/DoD Section

cc via e-mail: Ms. Nicole Moutoux, US EPA Region 9
Mr. Taysesr Mahmoud, DTSC, Office of Milltary Facilities
Mr. Karnig Ohannessian, NAVFACENGCOM, Southwest Division

California Environmental Protection Agency
{3 Keeyeled Papes

FEB 22 1986 22:55 2147266586 PRGE.BS
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w
o

PN
L
-

Q‘, Department of Toxic Substances Control

Edwin F. Lowry, Director

Tery Tamminen 5798 Cormporats Avanue Amold Schwkrzansggor
Mané:y Sungamy Cypress, California 80630 Govemor

June 30, 2004

Mr, F. Andrew Pliszkin

BRAC Environmantal Coordinator
Basse Realignment and Closure
Marine Corps Air Station El Toro
7040 Trabuco Road

irvine, California 32618

REQUEST FOR IDENTIFICATION OF APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS {ARARS) FOR SITES 8 AND 12 AT THE FORMER
MARINE CORPS AIR STATION (MCAS) EL TORO, CALIFCRNIA

Dear Mr. Piszkin:

This letter transmits the potential state ARARS the Navy requested in the preparation of
a Removal Action Plan (RAP) for Sites 8 and 12 al the formner MCAS E1 Toro. At this
fime, we are forwarding the enclosed ARARS received from the following agencies:

California Department of Health Services
California Department of Fish and Game

Air Resources Board

South Coast Air Quality Management District
California Department of Transportation

n 9 ¢ & o

DTSC will forward any additional ARARS if received from non-responding agencies at a
later date. As you slready know, the ARAR analysis is an iterative process and when
the remedial alternatives are more fully developed in the RAP, ceriain ARARS may no

longer apply or additional ARARS may become apparent,
essived

FEB 22 1996 23:82 7147266586 PREE. 19
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BRAC EL TURD ID:7147265580 JUL 06'04 8:17 No.00!1 P .20

Mr. F. Andrew Piszkin
June 30, 2004
Page 2

DTSC looks forward to working closely with the Navy on the remediation at the former
MCAS Ei Toro. If you have any question, plsase calt me at (714) 484-5419.

Sincerely,

. 2
i o e LUy
Bq-‘ PP /‘%0'
Tayseer Mahmoud
Senior Hazardous Substances Engmeer
Office of Military Facilities

Southem California Opsrations Branch

Enciosilres

cc:  Ms. Nicole Moutoux
Remedial Project Mangeger
U. 8. Environmental Protection Agency Rag:on iX
Superfund Division (SFD-8-1)
75 Hawthorne Strest
San Francisco, California 94105-3301

Mr. John Broderick

Remedial Project Manager

California Regional Water Quality Control Board
Santa Ana Region

3737 Main Street, Suite 500

Riverside, California 82501-3348

Ms. Centent Amoid

Remedial Project Manager

Naval Facilities Engineering Command
Southwest Division - Code 06CC.CA
1220 Pacific Highway

San Disgo, California 92132-5187

Mr. Robert Woodings

Restoration Advisory Board Co-chair
23161 Lake Center Drive, Suite 100
Lake Forest, California 82630

FEB 22 1995 23:03 7147266566 PAGE. 20
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Ms. F. Andrew Piszkin
June 30, 2004
Page 3

c¢.  Ms. Marcia Rudoiph
Restoration Advisory Board Subcommittee Chair
24922 Muinands #139
Lake Forest, Caiifornia 92630

Ms. Poiin Modanlou

County of Orange

Planning and Development Services Department
300 North Flower Street, 3" Fioor

Santa Anag, California 92703

Mr. Steven Sharp

Orange County Health Care Agency
2000 East Edinger Avenue

Santa Ana, Califomnia 82705

FEB 22 1996 23:63 2147266586 PRGE. 21
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Statp of Californis Departmant of Health Sarvices

Memorandum

pae  June 3, 2004

1o Mr. Tayseer Mahmoud
Depariment of Toxic Substances Controi (DTSC)
Office of Military Facilities
5798 Corporale Avenue
Cyptus, California 90630

rom:  Environmental Management Branch
P.0. Box 887413, MS 7405
16186 Capitol Avenue
Sacramento, California 85898-7413

subject: Request for Applicable or Relevant and Appropriate Requirements {ARARSs) for
Sites 8 and 12, of the former Marine Corps Station, El Toro, California

This is in response to your request, dated May 20, 2004, for Applicable or Relevant and
Appropriate Requirements {(ARARs) for the former Marine Corps Stafion, Ei Toro.

As an Agreement State with the Nuclear Regulatory Commission (NRC), California
licenses and monitors compliance of byproduct materials use as defined by the Atomic
Energy Act of 1854, In addition, the Department of Health Services (DHS) controls the
uses of naturally occurring radioactive malerials (e.g. radium-226). DHS regulatory
authority does not include the licensing and compliance menitoring of facilities under
exclusive federal jurisdiction. This is the NRC's responsibility. DHS becomes involved
when a federal facilily (e.g. a military base) is going to close and revert to State control,
We are currently providing radinlogical consultation for closing military bases in California
in preparation for the bases being fransferred into State, local or private ownership.

Listed below are the regulations, statutes and guidance that pertain to radioactive materials
found on military bases in California.

1 Title 10, Code of Federal Regulations {CFRY), Sections 20.1001-2402 and
Appendices A through F, as incorporated by reference to Title 17, California Code of
Regulations (CCR), Section 30253. A significant change in the regulations, as
adopted by California, is that the federal term “licensee” is replaced by “user” as
defined in Title 17, CCR, Section 30100.

2. Tile 10, Code of Federal Regulations (CFR), Sections 20.1402 and 20.1404,
Radiological Criteria for License Termination; Final Rule.

3 Relevant guidance documents published by the Nuclear Regulatory Commission
(NRC) (e g. NUREGICR - 5848).
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Tayscer Mahmond

June 3, 2004

Page 2

If you have questions about DHS' ARARs or their applications to this base, please contact
me at {918) 449-5664.

Dgsndar 0 e

Darice Bailey, Chief
Waste Management Section

ce; M. F. Andrew Piszkin
Department of the Navy
Southwest Division
MNaval Facilities Engineering Command
1220 Pacific Highway
San Diego, CA 92132-5180
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State of Cailfornla
Memorandum

To! Mr. Taysesr Mahmoud pate: June 16, 2004
Senior Hazardous Substances Engineer
Qffice of Military Facilities
Department of Toxic Substances Control
5798 Corporate Avanue
Cypress, CA 90830

Fre:  Regina Donohoe, Ph.D. % ‘D a
Staif Toxicologist - Fl- -
Office of Spill Prevention and Responss '
Depariment of Fish and Game

Subjs=t - Applicable or Relevant and Appropriate Reguirements (ARARSs) for Sites B and 12 —
Former Marine Corps Alr Station (MCAS) El Toro, California

Thig memo is in response to your June 2, 2004, memorandum requesting
potential State Applicable or Relevant and Appropriate Requiraments (ARARS), to-be-
considered (TBC) criteria, advisories, guidance or proposed standards that may apply in
the preparation of an Action Memorandum for Site 8 and Site12 at the Former MCAS El
Toro, The Department of Fish and Game, Office of Spifl Prevention and Response
(DFG-OSPR) appreciates this opportunity to provide State laws and ragulations to guide
the planned remediation at these sites.

DFG-OSPR is providing the following analysis pursuant to Section 121(d)(2}(A)
of the Comprehensive Environmental Response, Compensation, and Liability Act and
under the National Contingency Plan (NCP), 40 Cods of Federal Regulations section
300.400(g) and 300.515(d) and (h).

Sites 8 and 12 are located in the southwest portion of the former MCAS, El Toro
in Orange County, Califomia. Site 8 was formerly a Defense Reutilization and
Marketing Office and was used as a slorage area for containerizad liquids and salvage
materials, Site 12, designated as the Sludge Drying Batls, consists of siudge- drying
beds, a drainage ditch and former wastewater treatment plants, According to Frank
Cheng, DTSC (personal communication on June 8, 2004), tha remedial investigations
noted the absence of significant plant and wildlife habitat, negating the nesd to conduct
scologlcal risk assessments at Sites 8 and 12. Howaver, the May 20, 2004 lstter from
the Department of Navy, atiached to your June 2, 2004 memorandum, did not provide a
dascription of the habitats at and around thess sites. Therefore, in the absence of this
site-specific information, we are including an inclusive list of potential ARARs. This list
may be further refined as additional information on the habitat at and around these sites
is provided.

Listed on the enclosed table is a site-specific list of Fish and Game Code
Seclions which may apply as State ARARs or TBCs with the date of enactment of
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Mr. Taysesr Mahmoud
June 16, 2004
Page 2

promulgation. The speciflc citation and explanation for each listed ARAR and TBC are
also anclosed, in addition to applicable statutes and regulations.

Wae would like to reiterate our interast in coordinating any natural resource issues
should there be a release(s) of any hazardous/deleterious materials at the MCAS El
Tore that could affect the State's natural resources. The staff of the DFG-OSPR
appreciates the opportunity to provide our ARARs. If you have any questions or need
further information, please contact me at {831) §49-7180 or by e-mail at

rdonohoe @ ospr.dig.ca.gov.

Reviewer: Julie Yamamoto, Ph.D., Senior Toxicologist
Wendy Johnson, Staff Counsel

Enclosure

[ >o
Department of Fish and Gams
Office of Spill Prevention and Response
Julie Yamamoto, CDFG/OSPR-Scientific
Wandy Johngon, CDFG/OSPR-lLegal
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@ Air Resources Board

Alan C. Lioyd, Ph.D. GE
Tarry Tamminen Chairman Arnold Schwarzenegger
Agsnoy Secrctary 1001 § Strest + P.O. Box 2615 Govemor
Sacraments, California 85812 « www.arb ca.gov

MEMORANDUM

TO: Tayseer Mahmoud
Senior Hazardous Substances Engineer
Southem California Branch
Ofifice of Military Facilities
Department of Toxic Substances Canirol
5796 Corporate Avenue
Cypress, California 80630

FROM: Jim Aguila, Manage .
Substance Evaluatigh Section
Stationary Source Division

DATE: June 18, 2004

SUBJECT: APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
FOR SITES 8 AND 12 AT FORMER MARINE CORPS AIR STATION,

ELTORO

This memorandurmn is in response to your request for any new Califoria “Applicable or
Relevant and Appropriate Requirements” (ARARs) not identified in 1997 for sites 8 and
12 at the former El Toro Marine Corps Air Station. Based on our previous
memorandum dated May 12, 1997, we do not believe that there are any additional

ARARSs,

Rules and regulations of the Souih Coast Air Quality Management District (SCAQMD)
should be included in the consideration of action specific ARARs. if you have not
contacted the SCAQMD, we recommend that you contact Mr. Jay Chen, Manager,
Toxics Section, at (909) 296-2664, to verify that there are no new local air district rules
that should be considered as ARARS.

If you have questions, please call Mr. Lynn Baker of my staff at (916) 324-6997.

Ths enargy chelienge facing Calferia is sl Every Calffornion nesds lo taks immadiate action lo roducs energy consumplion
For n fiat of simple ways youf GaN regucs demond and cuf your anorgy costy, sea our Weshsite! Hitp:/wwer. arh .£4,C0V.

California Environmental Protection Agency
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DTSC 2 6/18/04

Rule 404 - Particulatc Maltcr

"This rulc imits cquipment from discharging purticulate emissions in excoss of 0.01 1o 0.196 grain
per cubic foot based on a given volumetric (dry standurd cubic feet per minute) exhaust gas flow
rate averaged over one hour or onc cycle of operation. It excludes steam generalors or gos {urbines.

Rule 405 - Solid Particulate Matter .
This rule Fmits equipment from discharging particulate cmissions in excess of 0.9 {0 30 pounds
per hour based on a given process weight.

Rule 407 - Liquid and Gaseous Air Contaminants

This rule limits equipment from discharging carbon monoxidc cmissions in excess of 2000 ppm
and sulfur dicxide emissions of S00 ppm or greater averaged over 13 minules. It excludes
stationary interna} combustion engines, propulsion of mobilc cquipment or emergency venting.

Rale 408 - Circumvention

‘This rulc prohibiis a person from building, crocting, installing or using any equipment, the use of
which reduces or conceals an emission which would otherwise constitute a violation of these rules
or Chapter 3 (starling with 41700) of Part 4, of Division 20 of the Health and Safety Code.

Rule 409 - Fue] Combustion Contaminants
This rule limits the emissions of particulste matter from the exhaust of a combustion source (such

as 1t gas turbing) 1o 0.23 grams per cubic meter (0.1 grains per standard cubic foot) at 12 percent
(02 averaged over 15 minutes. 1t excludes intemal combustion engines.

Rules 431.1, 431.2, 431.3 - Sulfur Conlenl of Gaseous, Liquid or Fossil Fuels
These rules Hmit sulfir compounds from combustion of gaseous fuels not to exceed 40 ppm, 0.05
pereent by weight for liquid fucls and 0.56 pounds of sulfur per million BTU for solid fossil fuels.

Rule 474 - Fuel Buming Equipment-Oxides of Nitragen

This rule limite the concentration of oxides of nitrogen {as NO2) averaged over 15 minutes, from
sny non-mobile fuel buming equipment, lo 4 range of 125 to 300 ppm for gaseous fuels and 225 to
400 ppm for solid and liquid fucls depending on equipment size.

Regulation X - National Emission Stundards for Bezardous Air Pollutants
T'is regulation implements the provisions of Purt 61, Chapter I, Title 40 of the Code of Federal
Regulations (CFR) under the supervision of the AQMD Execntive Officer. it specifies emissions

testing, monitoring procedures or hendling of hazardous poliutants such as berylfium, benzene,
mercury, vinyl chioride and ashestos.

FEB 22 1226 23:18 7147266586 PAGE. 43
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DTSC 3 6/18/04

Regulution X1 - Source Specific Stendards

Rule 1150 - Excavation of Landfili Sites

This rule states that no person shall initiate excavation of an active or inactive landfil! without an
Excavation Munagement Plan approved by the Executive Officer of AQMD. The Plan shall
provide information rcgarding the quantity and cheracteristics of the material to be excavated and
transporied and shall identify mitigation measures including gas collection and disposal, baling,
encapsulaling, covering the material and chemical neutralizing,

Rule 1166 - Volatile Organic Compound Emissions from Decontamination of Soil

This rule limits the cmissions of volatile organic corapounds (VOCs) from contaminated soil to less
than 50 ppm. For contaminated soil with 50 ppm or greater, an approved mitigation plan,

describing removal methods and mitigation measures, must obtained from the Distriet prior to
proceeding with the excavation. Uncontrolled spreading of contaminated sofl is nof permitted

Regulation XTIT - New Source Review

‘I his regulation applies to any new or modified equipment, which may cause the issuanee of any
non-attainment air contaminant, ozone depleting compound or ammonia. Tt requires all equipment
to be construeted with BACT (Best Available Control Technology). For non-attainment cmission
increases, it requires the emission increases to be offsct and substantiated with modeling that the
cquipment will not cause a significant increase in concentrations of non-sttainment contaminants.

Regulation X1V - Toxics

Rulc 1401 - New Source Review of Carcinogenic Air Contaminants

'This rule specifies limits for cancer risk and excess cancer cases from new slationary sources snd
modifications to existing stationary sources that emit carcinogenic air contaminents. The rule
establishes allowahle emission inpacts for all such stationary sources requiring new permits
pursuant to AQMD Rules 201 or 203, Best Aveilable Control Technology for Toxics (T-BACT)
will be required for any sysiern where a lifetime (70 years) maximum individuai cancer risk of one
in one million or greater is estimatod o eeow:. Limits are calculaled using risk factors for specific
contaminents.

FEB 22 1995 23:17 7147266586 PRGE. 44
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DTSC 4 6/18/04

Best Availahle Control Technology (BACT) Guidelines document

This dacutnent was compiled by SCAQMD. Although a guideline, it set up BACT requirements
for various types of equipment or process. BACT is delermined on 2 penmit-by-permit basis based
on the definition of BACT. In essence, BACT is the most siringent emission limit or control
technology that is:

found in a state implementation plan (S1P), or
achieved in practice, or
is technologically feasible and cost effective.

For practical purposcs, at this time, neérly «ll AQMD BACT determinations will be based on
gchicved in practice BACT hecause it is generally more siringent thun BACT based on SIP, and
hecausc state law constrains AQMD from using the third approuch.

1f you have any questions regerding these regulations, please call Mr. ‘Ted Kowalezyk at (909) 356-

2592.

Very truly yours

,i
Py Pl

Jay Chen

Senior Manager

Toxics and Waste Mapagement Unit
JC.CTTIK
cc: Carol Coy

Mohsen Nazean

FEB 22 1995 23118 7147266585 PAGE. 45
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SIAE O CALIURRIA— JISINESS IRANSPOMTATION ANBHORSTHG AUERLY ...

DEPARTMENT OF TRANSPORTATION

Thstriet 12
3337 Michelyon Drive, Suiie 380
Trvine, CA D2612-8832

Flox your porri
Ao cnergy officiers)
June 22, 2004
Mo Tayseer Mahmoud Hile: IGR/CEQA
Office of Military Facilitics SCH#: N/A
5796 Corporate Avenue Log #: 1422
Cypress, CA 90630 SR: -5, 241 and 133

Subject: Request for Identification of Applicable or Relevant and Approprinte Requirements
for Sites 8 and 12 at the Former Marine Corps Air Station (MCAS) El Toro, Californin

Toear Mr. Mahmoud,

Thank you for the opportunily to review and commoni on the Request for 1dentification of
Applicable or Relevant and Appropriaste Requirements for Sites 8 and 12 at the ¥ormer
Mzrine Corps Air Station (MCAS) El Tore, Californin. The project proposes the cleanup
requirement of contarninaled soil and treatment in the MCAS El Toro area.

Caltrans District 12 is & reviewing agency on this project, and has the following comments:

I. Since hauling trucks for removing contaminated soil will travel on the State transportation
facilities, picase spread the truck traffic during off peak periods to minimize the tatfic
operation impacts. .

2 Hazardous materials should be transported and disposed of in conformance with Federal and
State laws and regulations. Huzardous waste spill response plan and preventutive measures,
such as secondary containment, nced 10 be csiablished and implemented to control any
accidents involving any spillage of huzardous materials on Statc transportation facilities.

Please continue to keep us informed of uny fature developments, which could potentially impact
the transportation fucilitics. If you have sny questions or need to contact us, please do not
hegitate to eall Lan Zhow at (949) 756-7827.

Sincerely,
DTSo
ROBERTPF. J JUN 2 8 200

Chief of IGR/C ity Plapning Branch W g
Dislfﬁf; by ommunity Planning Branc C?PREEE

¢: Terry Roberts, Office of Plunning and Research
Terri Pencovic, Calrans HQ 1GR/Community Planning

*Colirans pmproves mobility acraxz Colifirnia”

FEB 22 1956 23¢1B 71472665860 PARGE. 46






Appendix D
Responses to Comments on Draft Final FS Addendum






‘Burjapow asop

Ui pasn jou aJe apisal Ajunos abues(y ue oy sigjeweied pue sfemyied ainsodxa
olnads-a)is “[epolll (IVHSIY SU Uj pasn a1e g a)g d¥i e (onpoid Aeoap

S)I pue uoped Jo uogeleyu; JO uoNdaoXa UB UM} OLIBUSDS JBLLIE) JUSPISa) B J0)
sAemyred ainsodxa Ynetep ayl '8 SIS dH| 18 JUSLISSOSSE 9%0P 10) POsN Usaq sey
apoo Jeindwos QyHSIY 'S00T Jequiesaq Oz uo Bujesw (;og) wes ) dnuesn
(Ovea) ainso|) pue yatiubiieay aseg ey} ul SH( UM UOISSNoSIp au uo paseq

‘paLNSUOD
Bulaq syonpoid umolB-awoy o Appgeqosd ay) joaye
B suoipuco ojnads ays ‘gidwexe 104 "sanjea
Hnesp gpued odN 24 wod) sabueyd pesodoud
2y} J2pISU0D PINoM SHQ ‘SUCHpUOD oloads ays of
aApe|ad paule|dxs sie sesiouo sejaweled |2pol |

‘pasn
81aM |9pOLW YSU 8,43 WOJ} San|eA ynejep au jet
Budyoads Aidwis vey) Jeyier 9ousa48) B WO BlEp
pazipJepue)s uo paseq pasn )i senjea ayy Ansnl

0] Spaau AABN B "Jepow 8sop (pueq S,04N

Y] PUE [SPOW YSU S, YT W} SBNBA JIneep

2y} se pajuesald sajel uopdwnsuos sy} usamaq
saouedsiosip abie) ale aioyy ‘ajdwexs 104

'sio1aweled ynejep |epolw
asop 594N 8y} ueLy ays au) 0} sjgesidde alow
aJe suspweled ynelap asay) Aum jo uopeuedxs

ue Spaau GHQ "9sop 8y} A1E|ND|BD O [2POLI SSOp
apueq s,.O8N aul woyy s1gjsuleled ynejep ayy
Uey} JaLE) pesn a4am J0JBIN3eD) 9Yd S¥dd Wol
sio)eweied ynejop Jeyl SE)esIpul JUSLUINIOP a4 |

I

SLNIWNOD

TWHINTD

asuodsay

JuBWIWoD

"oN @beg
Ju0N09g

B
JUBLULLIOD

§00Z Jeqiusldes
0Z PBIEP SJUBLILIOD 'SO0IAIAS Y}BSH 4O JusLiedaq BILIOHBD ‘YouBIg Juawabeusyy [BIustiloiAuT 1SINISAUL YIHESI B1BI00SSY "JUBWSC] SIDHET "SIV JoMIINEY

'G00Z AINF 'BILIOJIRD 0401 [T UOHEIS NI SAI0D AULIBY JBULO ‘g 8IS I ‘VE HUN 919esade ‘wnpusppy Apmig ANlqisess [euld yeiq (})
83l Juawnaoq

Z jo | afeg SIUBLLILIOY MBIABY 0} asuodsay

9002 Aiernuigay



'L# JUSWLIOY) [eISUSS) 0} asuodses 09 oses]d

‘[Bpowt 8,¥d3 Ag

pauinsse Jead Jad pajsabul pooy Jo JUNOWIE J8MO|
ay) o) siejpweled ynejep s,.04N auy Bubueyo
Ansnl pinom Jey} seoualsial pue uceuuoul
apinoid ases|d "sisjaweled [9pow as0p $,04N
pue sigjeweled |9pow JoEINDIED YSIY §.¥d3
oy} usamlag saicuedalosip abiej aq o) Jeedde
ISV} "9A0QE | JUSWILLIOD [BISUSS) Ui PBJOU SY

P UoloSs
‘c-g afed
‘g Xipuaddy

‘BulapoL 8S0p Ul PASN JoU BIE Juspisal Ajunod abuelQ ue Jo) sisjeweied

pue sAemyied ainsodxa oijloeds-a)Is Jepol GYHSTY SuUl Ul pasn aie g IS dH|
12 (1onpouad Azoep ]l PUB UOPEI JO UOHEIEYUI JO UO[Ida0X8 UE JIM) OUBUSDS lauLe)
juspisal e Joy sAemyied ainsodxa [nejap aul g alS JH| 18 JUDUISSasse asop

et} Jo} pasn U2aq SEY [Spoul 980p (JYHSIY SoUIS JueAalal Jebuo| ou ale Juspisey
fMunen ebueigy ue Jo Joineyaq abeioae pue Bumes |eoiudesbost jo senss! &Y L

‘sigjeweled

Hnejap OWN JO asn aU 109)JE pINoM JUIpISeY
Aunon) sbuei() ue Jo Jolneyaq abeiaae pue

Bumas jeaiydesBoal ayy moy Jeyung ule|dxe eseald

 UOROBg
'z-g ebed
‘g xipuaddy

b

SINIWINOD

21H0AdS

asuodsay

JUBLLILIOY

"ON abed
juonoeg

N
BWIWoD

SO0T +equiaidas
0Z PAJED SIUBLILLIOD ‘SBMAISS YHBSH 4O JuaLedaq BILIOHED ‘youelg uawabeusyy [epusuuoniiug ISIS AL UHEBH DIRIJOSSY IUBLUAT IPIBJ "SI 1OMBINEY

"G00z AINM “BILIONIED) ‘010 [T UONEIS JIy STI0D SULB J8WI0 ' OIS d¥| ‘YE WUn algesedQ 'wnpusppy Apnig Aundisead jeutd yeid (1)

'8 Juawnaeqg

Z J0 Z ebey SIHAUILIOD MBIARY O] asuoadsay

900z Arenige-f



‘WNPUBPPY S [BUI4 JEIQ SUl U| § SIS diil Je Joydadal

|enuspisel e 0} JueAs[Rl palapisucs sAemyled ainsodxa au) Jo) JBaA/WIBIW GZ UBY)

$83] JO QL B Ul ynsal pjnom sajge}aban pue spnuy 10} ssiel uogdwinsuoo Jnejap OUN
aU] JO 9sn 8UY) ‘WNPUBPPY S4 [euld Yeld a3 jo g xipuaddy Jo g-g abed uo ydeibeied
198} BUl U peule|dxd se ‘JaramoH WBlam AIp uc paseq ale sejed uojidwnsuod s,y 43
JeU} paIeIpUl GOOZ Jaguusoeq |L.Z U0 8010 punpadng 4D WOl PaAiaoal UoNEIyueD v

‘sanjea uopdwnsuod

ynejap s,04N 8 0} uosuedwos

U J3[BWS aJam SON[eA JNBBD 8,vdd o)
Am upeidxe ‘osty iyBlem 19m 1o JySiam Ap
san|eA uondwunsuoo 1o} sy nejep Jajewered
ai)) aue 'sigjeweled ynejep s, yd3 oy 104

"SS9 S| JUSp|Sal UBGINONS B 0} 2S0p SU) Isuley
Juspisal e 0} paledwos wapisal ueqingns e 1o} skemuied ainsodxs Jamo) ese aisyl souIg

(10§ PajeuIEIL0D au) Ul umolb sejgelebaa pue syiny umosfawoy jo uopsalbu]
uoneipes BuiZIuol 0) aunsodxe [ewieixg .

[10§ Wiy papiila sejenopied jo uojeeyu] .

110s jo uopsabu [gusplou] .

Bpnput JUapISal

uequngns e Joy sAemyied aunsodxs ayy (1.00Z "B 12 hA) |[enuey SJ198MN dvdSay aul

UM 2DUBPIODJE U] “J2ULIE) |ENUSPISS) B 10} 9SED SU} 99 PINOM S8 WHES 92U3ISISqNS B aney
0} Al9yljun St JuepIsel UBQINGNS ¥ "OLIEUSDS JUSPISal UBgINgNS B SI g 8iS JY| JO 9ses|al
pajaLisaun 1oy Bulspoll 8s0p o) OLBUSSS aInsodxd o|qesasalo) AjGeuosesl e ‘aroiay L
"leguapisal AjISUsp-WINIPaLU pue -mo| Spn[oul LG ealy Buluueld Ul s1ousip Buluoz Jsyig
‘(g abed uo dew eouenipio Buiuoz eas) asn [euocljesioal pue ‘Juawdogasp pajuauo
NsUR)) '(BUORNIISU JO) PAUOZ 81 8 911G JO ANUIDIA BJRIpaLILLL BUY) Ul BaJe ay) JBy) smoys

LG Ealy Buluue|d 4o} auIAl Jo A0 9y} JO aouBupIc BUIUCZ JO malAal Y |G ealy Buluue|d
ul auIAl] Jo A9 8y Jo eBpse we)skes ey) Jesu peleoo| sl 010 {3 SYOW Jewlod ‘Juspisal
uegqINgNsS g se papebal $1 010} |3 SYOIN FBwiod 18 uapisal Auno) abuei) sbeiaae uy

Jlaulie] [enuspisad B 0) asedwon juapisal
funon sbueip ebeleae oy} pjnom moH

(G wBWIWE) 0] asuodsal 988) Bujlopow a$0p Ul Pash J0U ale Juapisal Ajunos) abuelp
ue Joj) sieeweled pue sAemyied aunsodxe o|jioeds-a)1g jepowl (IyHSIY oY) Ul pasn

ale g 9)s 4xl e (onpord Aedap )| pue uope) 40 uone[eyul 10 uondaoxs ue y)im) oLeuaDs
Jeuuey Juepisel e 10} sAemujed ainsodxe Jnejep ay) ‘g xipuaddy pajepdn ey} u paule|dxa
Y "MAINSL $,.SHO 10} PERILIGNS WUNPUSPPY S 9U) JO UOISIBA JX8U ay) Ul papnjoul

aq | xipuadde SiU] g B)IS JH| 18 JUBWISSISSE 950p 8U) JO) Pasn aq Im g xipuaddy
payosene ey} ul pejussald Se [@poll 8sop (JvHSTY 2y} 9snedaq Jueas|a 1abuo

ou ase sa|qelebian pue yny paonpold swoy 30} salel uopdwinsuoD pue Juapisal AJUnon
aBueigy ue Jo Joineyaq ebesaae, ' Juepisal Aluno) abuel ebeiaae, JO senss! ay|

&Anunoo sy jo sued

184J0 UL} 'BILIC{[ED) UIBYINCS 10} JOMO| ‘0)8
‘sa|gelelion nuy pasnpold awioy Jo s3jel
uoidWNSUCD B} auap) "MBIAAL IND JOL SILYL
apiacud aseaid ‘os §i eyep papnd 1o Apms
B L0 UONBULICIUT SN oA P ,'luapisal
funan) afuel) ue jo Jomeyesq ebelaae, auy
pue uspisal Ajunoy) abueig abeliens, ey}
BuiuiLie1@p 10} pasn NOA "01e ‘SUCHEnojED
‘80IN0s pPUE ‘UCHELLIOMUI B St MOy

}

SININNCD

IVHINTD

asuodsay

justuwod

"‘ON ebed
juohoag

BN
JUSLIWON

§00Z 4890100
LE pue JZ Pajep SHUSUILIOD [Sa0IIES UIIRaL JO Juslupeda Bruoles youslg Jusweleuey [eluelLuoLALT SIoSAyd yifeet! B1BI00sSY ‘Juaweq alpiieq Sy Jomainay

"G00z AINM ‘BluIoN|e) ‘010 | Ucle)S Jiy Sdio) suLep JauLoS ‘g KIS dY| ‘VE MUN s|geiedQ ‘wnpusppy Apmis Alnqisesd (euld yeiq (1)

‘apiL JusWnaoQ

€ o | oBed

SHUSLULLIOT MBIABY 0} asuodsay

900z Areniqa



Amf (P-QVH/INY) AloTe10qe] [eUonEN SUBOSIY “GOISIAI(] JUSUISSISSY TRIUIMIUONAUY "0 HOIS434 (TVYSTY
AOf jonuppy 8,498} '100Z "H TOSISR PUB YA\ SSWERIIAL &V ITT Of[e M [ ‘ustury g ‘foquiey] &g ‘wesedeideuruny [ ‘estoga  i'-f ‘BusyD ©['y ‘ueIatz 0 i

:20UAININY

'8D.LY 938U} 0) paysepe st apod JyySIy Bulsn Bullepollt 8Sop Yim WNpUsppy S4 g ellg
a3 03 g xipuaddy pajepdn uy "WNpuappy S4 [BUld SU) Ul § 31S JX| 1B JUBWISSISSE asop
8u 1o} pash aq [Im dYHSIY 'S00Z Jequisdad Oz uc SHQ YiMm UoISSNIsip atf Uo paseq
's1eaA 9 61 1B AjWaiw 91 SI 8sop

Lnxew ay} '(siajewl g JO UCHBUILEILICD JO SSBUNIIY) PUE Sigjall alenbs 000 0L J0 eale)
pasn ajem sielswieled ainsodxe yneap eyl §| "siesh $ 'G 1B A/l ' JO SS0P WNWIXew
1E10} B Uf P2)INsal UONENWIS SI] "SI9joW §'() 18 198 SEM UCHIBUILUBILOD JO SSILNOILY)

ay) pue (s118W auenbs 09'c Ajp1ewixoidde) & pue | suun ‘8 1S dY| Aq passedwoous
eale 8y} 01 |enbe anjeA e 01 198 SEM UORBUILUEBIUOY O BBIE 8] "UOBUILUBIUCD

10 SSAUMDIY PUE BaJE oL 1daoxD sonjeA JNEJEp JIBL) 0} 185 aiem sieewered amsodxg
‘Jonposd ABDap S} pUE UOPEI JO uoeeyul jo uogdaoxe ayy upm (uogsabul 10$ pue

“yarem Bunjuup 'spooy oenbe ‘ucnsebul yjiw ‘uonsebul 1eaw ‘uonsebul jueld ‘uoneeyul
‘ewswel |eusexa) sAemujed ainsodxa Jnejep suy pepnjou) JUSUISSESSE oYl ‘10

ul punoibxoeq anoqe (Baod) weib ad aunoooid | JO UOCHBIIUSOUOD QZZ-EY B UG Paseq

‘g 8IS dY| 1e asop au) 8s98se 0} (£'0 UOISISA) spod JeIndwod QyHS3aY ayl pasn Aren

(‘sieeweled ynelep s,ayySIy Buisn)

siUy Ay 0] Juem Aew NOA LAQvHSIY ybnony
j1os wi Band | Buiuuna pail} noA aaeH

-asodind Jayys Jol pasn 9gq o) pajosdxs jou 1 Jsjempuncb
mojjeys ‘uonebiun Jo Bupuup Joj sa1em paiddns Ajedioiunul asn o) Ajgyl aJe SjuapIsal
ainmny ‘0lo] [3 Sy Jeulod jo Bupes uegingnsjuegin uo peseg “sesodind uonebis

pue Bupjuup Jo} pasn si Jaiem paddns Ajjediouniy "01o] |3 SYDN JeULIo- B Jojem
uoneBiu 1o} 10 se1em Bupjuup JO S0IN0S B SE pasn jou si Jajempunotb mojeys Aruasald

£S0)S 010 |7 je uonefil 1o} Jojem
pue Jajem BUpjuLp Jo S30IN0S 8U) D1 JeUAA

b/

asuodsay

JUBWILLOT)

‘oN ebedq
JUORD8S

ON
JUBLULLOD

§00¢ 4340100

LE pUB /2 pOrep SIUSUILLDD [S82IAIS YHeai JO Juswpedaq eluoen yaurig juswusBeuryy [ejuawiuoiALg 1SINISAYd ifeel 81ei00ssy ‘Jusluseq elpLeq 'Sy Jemeiney
"G00Z AINF ‘BILIoNED ‘0101 |3 UoNEIS My SAI0D BuLIB JBULIOS '8 BUS Y ‘VE Hun @jgesedo ‘wnpueppy Apmg Anliqisesd [euld yeaqg (1)

:a[jiL Juswinaog

g jo g abed SJUSUILIDD M3IABY O asuodssy

900z Arenige-



January 2006

Responses To Review Comiments

Page 30of 3

ZONING ORDINANCE MAP

PLANNING AREA b1

Approximate Location
of IRP Site 8

OVERLAY ZONE

ZONE # ZONING DISTRICT ZONE # ZONING DiSTRICT
11 Exclusive Agriculture az Transit Oriented Dav.
4 Presarvation 42 Community Commoercial
1.5 Recreation 448 Commaercial Racreation
22 tow-Density Residentint 55 Medical and Sciance
23 Medium Density Residential 6.1 Institutional
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